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_ INTRODUCTION 


This paper is one of a series published by the Bureau of Mines on 
zining and milling methods and costs, It describes operations in the 
Aina district of Colorado in September 1937, supplemented by some additional 
data collected in July 1938. 


ACKNOWLEDGMENTS 


The author wishes to express his appreciation of the friendly coopera~ 
tion extended him by the mine operators in the district. The greater part 
of the information was obtained from mine and mill superintendents to whom 
individual acknowledgment is made in the text, 


TEE ALMA DISTRICT 
Situation 


Alma is a mining town of a few hundred inhabitants in the northwost 
corner of Park County; it is about 10,240 feet above sca levol, The Alma 
district is a designation loosely arplied to the mining region roughly 
centered about the town of Alna, It lies wholly within Park County and 
comprises a group of mining districts extending south from the northern 
boundary of the county at Hoosier Pass to the vicinity of Fairplay, the 
comty seat. Fairplay is about 90 miles southwest of Denver via highway 
U.S, 285 and about 86 miles northwest of Colorado Springs via highways 
J, 8 24 and Colorado 9, Alma is 5.6 miles northwest of Fairplay. 


T4G6 - 3 


Google 


I. ©. 7101 


Topography 


. The Alma district comprises a mountainous area within which altitudes 
range from 10,000 feet at Fairplay to 14,284 feet at the top of Mount 
Lincoln, The meadow known as South Park borders the area on the east, 
and the Mosquito Range forms the western boundary. The district extends 
roughly from the Continental Divide on the north to Sheep Mountain on the 
south, Figure 1 shows the general features of the district. and the approxi- - 
mate situations of the mines that were active in Septemver 1937. 


Climated/ 


The nearest station of the United States Weather Bureau to Alma is 
at Breckenridge, 18 miles north of Alma, at an elevation 9,536 feet above 
sea level. The average annual precipitation at Breckenridge for a 25—yoar 
period ended in 1913 was 23,93 inches, Precipitation was greatest during 
the spring and in July and August; it was least in Jume and during the fall. 
Average annual snowfall during a 20-year period was 184.8 inches. 


The oeverage annual tomperature at Breckenridge for a 19-year period. 
was 334° F.; the average maximm was 48,8° ¥,, the average minimum 18.0 F, 
The highest average monthly temperatures during the period were 53° in July 
and August; lowest average monthly temperatures were 15° in December, January, 
and February. ‘The highest recorded temperature was 90°; the lowest —40°, 


History and Production 


Herdisraons) summatiyes the early yee of gy) County, drawing large- 
ly from the annual reports of Raymond,</ Burchard,-/ and others, Apparently 
placer mining had been conducted in a small way before 1800: about that 

time quartz lodes were first discovered, In 1871 discoveries of silver 

ores in the limestone formations on Mount Lincoln and Mount Bross gave . 
prominence to the district, Considerable uncertainty existed as to whether 
those discoveries should have been preempted as lodes or placers. In that 
year the Moose mine on Mount.Bross shivped silver ore valued at $460.00 per 
ton to Swansea, Wales, About that time placer operators replaced the old 
rocking methods by booming; quartz miners amalgamated thoir oxidized ores 

in arrastres. In December 1872 the Mount Lincoln Smelting Works started 
operations, Sulfide ores yielded lead "riches" and coppcr matte. that were 
shipped to Germany. In 1873 discoveries of native silver were made in the 
Mosquito district. Ten.years later the London mine in that district yielded 


3] U. S, Weather Bureau, Climatic Summary of the United States: Sec, 22 — 


Western Colorado, 1931. 

4/ Henderson, C, W., Mining in Colorado: Geol, Survey Prof, Paper 138, 
1926, PPe 186~195, se 

5/ Raymond, R. W., Statistics of Mines and Mining in the States and Ter- 
ritories West of the Rocky Mountains for 1870 to 1875 (by yoars). 

6/ Burchard, H. C., Report of the Director of the Mint upon the Production 
of the Precious Metals in the United States during the year 1880 to 
1883 (by years), 
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a large proportion of the lode-gold production, To date the gold~quartz 
veins of the London Mountain area have procuced about $20,000,000 worth 

of gold.. The ebb and flow of production from the district can be seen 
readily in table 1, The lowest value of annual production in recent years 
was $44.857 in 1927, from which point the rise was spectacular, leveling 
eff to all-time high figures for the depression years 1932~36, Tho zine 
zroduction from 1903 to 1916 was from the Horseshoo district. 


Table 1 gives the total production 7 County for 1859-1936. ta 
.contributing tho table, Henderson statos: 


The Alma area may properly include all the east side of 

the Mosquito Range from Horseshow to Hoosier Pass, and the placer 
districts of Tarryall and South Platte; therefore, the Park | 
County table can be said to represent closely the total produc~ 
tion of the Alma area, for the outlying districts of Park County, 
ramely, Hall Valley, Geneva Gulch, Guffy, Lake George, and Wil- 
kinson, have produced Jess than 1 percent of the total of Park 
County. | 


Geology — 


geology of the Alma district has been described by Singewald and 
ae The foilowing summary is taken largely from their works, The 
cléest rocks in the district are pre-Cambrian schists, mainly quartz—mica 
schists. Pre-Canbrian eneisses and granites are also present. The tops of 
tre ridges are occupied by Paleozoic sedimentary rocks, wiich may be sun- 
narized as follows: 


Weber (1%) formation , ... +» - Pennsylvanian © 
Blue limestone ¢ « ¢ « « « « « Mississippian 
Parting ouartzite . « « e « e« e Devonian 

White limostone » « « « « « « « Ordovician 
Transition shales ...... ». Upper Cambrian 
Savwatch quartzite ee«ee3e ee Cambrian 


Tertiary intrusive rocks in the district include dikes, sills, and a 
stock, Most of the dikes occur in a northeast~trending belt about 3 miles 
wide. The sills ere especially important near the base of. the Weber (7) 
formation. The stocl: is in upper Buckskin Guich (see figs 1). Glaciation 
has removed most of the croded material to the valleys beyond the limits of 
the district, 


Eenderson, Chas, W., letter of transmittal, 

&/ Singewald, Q D., and Butler, B, S,, Suggestions for Prospecting in the 
Alma District, Colorado: Proc. Colorado Sci. Soc., vol. 13, No. 4, 1933, 
Singewald, Q D., and Butler, B, S., Structure and Mineralization along | 

_ the London Fault, Colorado: Trans, Am. Inst. Min, and Met. Eng., vol, 
126, 1931s Pe 430. a ; » as 
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The most prominent folds in the district have developed into reverse 
faults, the largest being the London. This fault strikes northwest and — 
dips stecply to the northeast; it has been traced for over 20 miles (see 
fig. 1). At Ponnsylvania Mountain its en throw is estimated at 
2,500 feet. 


Almost all the ore produced in the Alma district has come from a north- 
east-trending zone that roughly corresponds to the belt of dikes mentioned 
above. The zone is included in a great mineral belt that extends from Lead~ 
ville to Boulder, 


Singewald and — have classified the ores of the ae district 
as follows: 


Gold deposits: 
London t;7pe 
Quartzite replacement tyne 
Other types 

Silver-lead deposits: 
Limestone replacement type 
Other types 


Most of the ore deposits are associated with major structural features 
within the northeast~trending belt of dikes, The gouge in the London fault 
apparently acted as a dam to uprising mineralizing solutions, thus concentrat 
ing ore deposition on the footwall side, The Gooper Gulch fault, with little 
gouge, permitted solutions to penetrate into the hanging wall. . The mineral— 
ization on Mount Bross and Mount Lincoln probably was localized by a struct— 
ural terrace. 


There are three main ore—producing horizons: (1) A zone of siliceous 
porphyry sills in the basal part of the Weber (?) formation, containing the 
gold ores of London Mountain; (2) the upper part of the Blue limestone, con~ 
taining nearly all the silver—lead replacement deposits: and (3) the Sawatch 
quartzite, containing the gold and silver veins of lower Mosquito Gulch and 
lower Buckskin Gulch, 


The most valuable deposits in the Alma district are the gold~quartz vein 
of the London type that occur in the London Mountain area, Most of the veins 
of that type occupy a porphyry zone 175 to 275 feet thick, the bottom of whic 
is 10 to 20 feet above the bottom of the Weber (?) formation. The ore shoots 
roughly parallel the enclosing sedimentary strata on the west (footwall) side 
of the London fault. They are terminated by overlying shales on the west and 
by the gouge in the London—fault sheer zone on the east. The most nearly con 
tinuous: group of veins in the district is in the London mine, along minor 
faults meas to the London fault. 


The quartz re the Tendon veins is of a a glassy, . milky variety. In addi 
tion to free gold, ‘the veins contain pyrite, eae chalcopyrite, sphalerite 
and fragments of shale and porphyry. 


9] Singewald, Q. D., and Butler, B, S., work cited in footnote 8, 
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Transportation 


All shipments to and from Alma are made by truck; the Colorado & — 
Southern R,R,. has abandoned its line that formerly served the district, 
Yauling is done by a@ trucking company with headquarters in Alma, 


Shipping ore and concentrates are hauled from mines and mills in the 
Alma district to Leadville via Buena Vista, a total distance of 80 miles, 
Te usual load is 7 tons. In September 1937 atout 40 tons of concentrates 
was hauled daily. The return trip is made via Dillon, which shortens the 
distance to 62 miles, Tho empty trucks must cross Freomont Pass (altitude, 
11,316 fect) and Hoosier Pass (altitude, 11,541 feet), both of which are 
avoided by the longer route, The rate from.Alma to Leadville ranges from 
$4.50 to $5.50 per ton, depending on the situation of the property. The same 
rate is charged for hauling supplies back from Leadville to the mines, 


The cost of hauling freight from Denver to Alma ranges from $0.41 to 
$1.00 per hundred pounds, depending on the classification. 


Coal is hauled to Alma from Buena Vista at $2,75 per ton, 


The Alma~Fairplay Tailings—Disposal 


Pro ject 


In the summer of 1937 a project for a filtration dam across the South 
Platte River at Jeirplay was submitted by. the miners and ranchers of Park 
County, Colo., to the Mineral Resources. Board of that State. The project was 
approved, and the dam was built under the direction of @ committee appointed 
by the Board. According to a report by W. EB. Scott, Jr., chairman of the 
dineral Resources Board, the cost of the dam is snown in table 2, 


The dam was paid for by issuing bonds. Before construction was begun, 
mine operators and business men had pledged $15,000, ‘The miners agrecd to 
impound on their own property as much of their tailings as reasonably possible. 
This inplied holding back sands and slimes in the summer and sands in the 
winter, together with as much of the slimes as could be dropped by the indi-~ 
vidual dams, Some of the miners made provision for running their slimes out 
on the hillside behind their tailings dams in the winter, It was thought that 
the underbrush would hold back much of the fine material that otherwise would 
wash over the frozen pond, 


To retire the bonds and to provide for maintenance of the dam, the | 
cperators of lode mines agreed to pay 4 cents per ton of tailings made and 
tre operators of placer mines one-half cent per cubic yard of gravel worked, 
It was estimated that the mills in the district produced a total of 160,000 
to 180,000 tons of tailings a year and that it would require about 4 years 
to pay for the dam. The dam, 600 feet long, was expected to fill up in about 
that time. fhe ranchers and other users of the water below the dam agreed. 
to not bring suit against the miners during construction of the dam and as 
long as the watcr flowing past the dam contained not over 5 percent solids, 
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TABLE 2, = Cost of Alma-Fairplay tailings-disposal project 


Preliminary expenses: 
Ranchers! agreements, including recording ...+/$ 346,59 


Miners! contracts BOOTH ECHHLHOSCH SCHOLL ORE REO ROOEE 289,80 
Engineering, including maps eocsrcsccrvecvcece 297,01 
Legal CXPENSS eevcccvecrecsseceeverseracsesecsoes LOL, 85 
Office OXPONSS soccer ecoeresecesesesnesrsevecens 135,00 
Printing bonds Cheese eesrenaeeeeeeeeeeasegeseosers 98.50 


Purchase of land CORSO SHS SH HOSS CSeHLE OOOH HECLE 1, 500,00 $ 3,071.15 


Preliminary construction: | 7 
Clearing ground PCOKSC EET EOC E OSES ETCO CHEESE OCOS® $ 227 049 
Moving equipment CoS oeererereneereseeeseseone 132.90 
MOVing: SHOCKS: 6600 04004dawesecd scence eneeewess 281,01 641.40 


Dam construction? 
Equipment rental CCK SCO oR HORHRC CE HOC ESO LED ESEC® $3, 677.95 
Labor CORSO CHSC H EOS EoH HO oe RECESS He EHH CEES OC® 3,018.62 
Trucking sc<ecedes ewe eee ees sees sewn eet eee: 1, 276465 
Fuel oil, ofl and grease cococesecvccvccscvsccs 220.7 


Repairs and supplies CoC ECO LOBES EHTS H EOLA SECS 94,18 
Supervision and executive expense eecesccocces 546,39 
Compensation insurance ceecocccerccccvsevevacce 122.61 | | 
: Watchman @®aeeeaevnevseeensvoevaugeeneneovn1ec920¢008 80080868 0 ee @ 1 200 ‘ g y Cele 
Total cost rn Ere $12, 685,27 
Total excavation or total fill ....... cubic yards 31, 600 
Cost of excavation per cubic yard ccccceccccecseee 28 Cents 
Time consumed in building dam .,......working days 36 
Average excavation per day eseesecsceee Cubic yards 877 


The completed dam appeared to be working successfully, Evidently the 
problem of stream pollution can be solved to the mutual satisfaction of. 
miners and ranchers, and much credit is due to those who engineered the 
Alma-Fairplay project and carried it through to a successful conclusion, 


LODE MINES 


The London Mines & Milling Co. 


The operations of the London Mines & Milling Co, are by far the largest 
in Park County. The mine is in the Mosquito mining district about 5 miles 
west of Alma, The ore bodies lie in the footwall of the London fault in 
London Mountain (see pe 10). 
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The London ore body was discovered in 1872. Mining was begun in 1876 
in what is now referred to as the "north side" workings andehas been virtu- 
ally contiwnous ever since, Later discoveries led to mining the "south 
side® ore ¥odies through the old South London adit, which is now part of — 
the 500-fo¢t level of tne mine, Tose operations were followed. by mining 
through the present Extension tunnel, <A concentration and amalgamation 
mill was operated on the north side until 1902, when it was shut down owing 
to the low recovery obtained, Mining by lesseos continued until 1918, — 


The London Mines & Milling Co. was incorporated September 14, 1912, and 
operated the mine until 1921, when the property was leased to the London 
Gold Mines Co. with the understanding that tho latter would drive the Exten- 
sion tunnel 2,000 feet beyond the 1,200 feet already driven, About 1926 
tne Extension tunnel penetrated ore bodies in the south end of the mine, and 
a connection was made with the old south workings. During the next 6 years 
the mine prospered as a producer of high-grade ore, Sorting was done in 
the stopes and in a washing plant on the surface. The cleaned ore was 
shipped to the American Smelting & Refining Co. at Leadville and to the 
Golden Oycle mill at Colorado City, In the fall of 1932 a 60-ton concen~ 
trating mill was built on the present site:.the capacity soon was increased 
to 100 tons, Concentrates were shipped to Leadville, The capacity of the 
mill has becn increased gradually to its present 200 tons per day, In Sept- 
ender 1937 the mine was working two shifts per day 6 days a week; the mill 


was working three snifts per day 7 days a week; a total of about 250 men was 
exployed, . 


The information on the London Mines & Milling Co, that follows was 
kindly supplied by H. L, Tedrow, general superintendent, and his staff, 
Fronk JL. Kennicott, mine superintendent, contributed most of the mine data; 
and A, L, Pessin, mill superintendent, furnished the milling and metallurgi- 
cal data, R, W, Jenkins, of the engineering staff, contributed the drawings 
and much of the technical detail. 


Mine 


Te ore bodies at the London mine occur in veins of the fissure type: 
they are described on page 10, The veins persist, although there is much 
local pinching and swelling. Gold and silver values are contained in a sul~ 
fide ore. The principal sulfides are pyrite and galena; there are relatively 
small amounts of sphalerite and chalcopyrite, The gangue is mainly quartz 
with some porphyry and limestone, Native gold occurs finely disseminated 
through the pyrite and quartz. Most of the silver is in the galena, 


There is a compressor house between the mine office and the mill, near 
the portal of a lower tunnel, It houses two compressors; an 1,875-cubic-foot 
compressor driven by a 300-horsepower-motor and a 490-cubic-foot compressor 
that is held in reserve, Air is supplied at a pressure of 100 pounds per 
square inch at the compressor, An 8-inch main line delivers the air to a 
4. by 12-foot receiver 200 feet in the lower tunnel, From there a 6-inch | 
line carries the air up a raise to the Extension tunnel, tien to No, §& raise, 
from which point a 4-inch line delivers the air to a 3~1/2= by 10-foot re= 
ceiver at the Big raise. Two inch air lines and a 3~1/2—inch line extend 
up the Big raise to the 500 level; 1-1/2=inch lines lead off to headings and 
stopes. 
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Water for the compressors and for the camp supply is obtained from a 
spring a short distance up Mosquito Gulch, 


Prospecting and Development. 


Prospecting is done by drifts, crosscuts, and raises from the several 
levels and by waste raises from the stopes. An average of about 850 feet 
of prospect workings is driven each month, Considerable prospecting for~ 
merly was done by diamond drilling, and that method probably will be used to 


some extent in the future, Figure 2 shows a longitudinal section of the 
London mine, 


Development consists of drifting ¢ on the veln, crosscutting, and raising; 
all development work is done on contract, The company furnishes everything 
but labor and pays the contractor $3.00 per foot for untimbered drifts and 
crosscuts 5 by 7 fect in section, If the broken rock must be trammed over 
300 feet the price per foot is increased 25 cents for each additional 300 
feet of tram, If timber is required the price is higher, 

The usual method of driving drifts or crosscuts is to drill on the day 
shift and muck out at night. A round of 10 to 15 holes is drilled by one man, 
using a drifting machine mounted on a 6~1/2 foot vertical colum, A bottom 
cut is usually drilled, but a V-cut or pyramid cut sometimes is used, A 
round requires about 60 sticks of 45—percent-strength gelatin dynamite and 
breaks 4-1/2 to 6 feet. Seven—foot fuses and No, 6 blasting caps are used. 
Figure 3 shows a drill round for the main tunnel, All raises are cribbed; 


they may be two~ or three~compartment, Raise rounds are either end cut or 
V-cut. | 


Drifting machines use 1-1/8~inch round steol; stopers use l-inch quarter- 
octagon stcel, Detachable bits are employed, Starting bits usually are 2 
inches in diameter, following sizes decrease by 1/8 inch, and finishers are 
1-1/2 inches, In easy—drilling ground that requires only three or four 
"changes" of steel, smaller starting sizes are employed, thus using up the 
amall bits that otherwise tend to accumlate. Bits are reground by the hoist- 
man at the head of an incline from the office up to the Extension tunnel, Fo1 
convenience in carrying, and to prevent loss, bits distributed to miners are 
mounted on rectangular plates of sheet steel, The sheets are provided with 
sockets for 15 or 20 bits on each side: they have a handle for Carrying The 
same bits are used for drifters, stopers, and jackhammerse 


Water for drilling operations is obtained from a diamond—drill hole on 
the 300—foot level, A tank on the 400-foot level receives the water from 
the diamond~drill hole. The water is piped to the lower workings through a 
1-1/2-inch line with 1/2-inch branch lines. Above the 400~foot level, 2l~ 
inch by 10-foot pressure tanks are used: they are filled from the tank on 


the 400—foot level, 


Air circulates through the mine workings by natural ventilation. 
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Figure 2.- Longitudinal section of London mine. 
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Figure 3.- Drill round for main tunnel heading. 
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tnderground Haulage. 


The Extension tunnel, at an elevation of 11,515 feet, is the main 

entry to the mine workings, It is. 7 by 8 feet in section and electrically 
lighted, The grade is 3/4 percent in favor of the loads, Ore is hauled 
out in trains of twenty 2-ton side-dump cars, Two 3 1/2 ton storage-bat- 
tery locomotives are used in the tunnel. The track is of 30-pound rails; 
the gege is 24 inches, The daily production of 300 to 335 tons or ore is 
hacled out of the mine in two S-hour shifts, A 3-ton storago~battery loco- 
ative hauling ten l-ton cars serves the 1,000-fdot level. 


On the upper levels of the mine 12=-pound rails are used; the track 
gage is 18 inches, Mine cars of 18-cubic-foot capacity hold 1/2 ton of ore. 


Access to the upper levels is by means of the Big raise, which extends 
from the Extension tunnel up to the 500-foot level, a vertical distance of 

feet. The Big raise has a hoisting compartment and a manway compartment, 
each-4.1/2 by Wel /2 feet. It is cribbed with 6— by S~inch timber, A 
double-deck cage is used in the hoisting compartment and accommodates six 
men on each deck, The cage is operated by a double-drum electric—geared 
hoist using a leinch wire rope: the motor is 52 horsepower. <A counter- 
balance runs in the manway compartment, 


4n innovation in this district is an underground elevator which is 
used in the upper workings of the mine instead of the conventional cage, 
A second elevator is to be installed between the 1,000-foot (Vienna) level 
and the 1,200-foot (Middle Tunnel) level. A sketch and description of it 
are given in figure 4. 


Mining Hethods, 


In September 1937 ore on the 500-foot level was being mined by a cut- 
and-fill etoping method and ore on the 400=foot level by square—setting. 
Old stops fills were mined by an inclined underhand open~stoping method 
<nown locally as inverted rill stoping. 


Cut~and-fi11 stoping is the usual mining method employed; in Septem 
ber 1937 it was used in the 523 stope on the 500-foot level. ‘The stope 
width ranges from 3 to 8 feet; the average is 4-1/2 feet. The 500~—foot 
level is 540 feet above the Extension tunnel, and level intervals range from 
76 to 105 feet, The footwall of the vein is a thin layer of quartzite, then 
limestone; the hanging wall is yellow shale a few feet thick followed by 
Forphyry. The dip of the vein is 70° to 80°, 


. Preparatory to stoping, inclined two-compartment cribbed chute raises 
ey driven up at 2>—foot intervals from a hanging=wall drift to intersect 
fee Meir The raises were about 25 feet high: their tops were connected by 
eee t and stoping was begun by taking a 4~foot cut off the back of this 
ee drilling from the floor with a stoper., Ore and waste were shot down 
ogether on lagging, sorted, and trammed out separately, A second 4~foot 
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cut was drilled from lagzing supported on temporary stylls. Timber sets 
were ‘then erected and successive horizontal slices taken the full length of 
the stope, starting at one end, A minor drilled 10 to 15 holes per shift 
with a wet stoping drill, using l-inch hollow. quartor-octagon steel. The 
holes were loaded with two of three sticks of U5—~percent-strength gelatin 
dynamite. The ore was broken down on 2= or 3~inch lagging; some sorting 
was done, After a horizontal slice had been mined the cribbed raises were 
carricd ahead, A tugger hoist was used to pull the timbers up into the 
stope. Waste from footwall raises was then run in, and another slice 
started. Occasionally denen were used for trimming, 


The fill in old stopes was mined dy inverted rill stoping, Cribbed 
raises 100 feet apart were first driven up through the fill; in some stopes 
the old raises could be used, Along the back of the old stope, from raise 
to raise, a horizontal row of stulls was put in and laggede Under protec- 
tion of the lagging, inclined slices of the fill were taken, starting at 
the top and mining downward toward a raiso, so that the loosened material 
would run into the raise. Most of the work was done by pickings a little 
powler was used, Stulls were put in 4 or 5 feet apart to support working 
platforms, Occasionally a group of stulls was lagged off for storage of 
large picces of waste, Aftor the f111 had been extracted the stope was 
left open, : | | | 


Square~setting was being used in one stope on the 400 level, The method 
was applied to tne mining of the fill from two old stopes, together with a 
pillar of mill-grade ore between stopes. The square~set stope had been be— 
gun at a place where the dips of the two veins flattened, It was advanced 
in a face seven sets wide (across the veins) and five sets high. ‘The stope 
was advanced three sets at a time along the strike, The sects wore then 
lagged off and filled with development waste from above. In September 1937 
25 to 35 tons of ore was taken out of the stope in a shift; two. anaes per 
day were worked, 


| Tmbermen were paid $5.50 per day; machinemen and motormen, $5.25 per 
day; muckers, $4.40 per day. 


_ Figures 5, 6, and 7 show details of ore-pass and raise construction at 
the London panes & Milling Co. 


Crushing Plant 

The crushing plent, near the portal of the Extension tunnel at an eleva~ 
tion of about 11,500 feet, is operated two shifts per day, The flow: sheet 
is shown in’ figure 8, Ore is hauled out of the mine in 20~car trains of side- 
dump cars, which are dumped on a horizontal grizzly of crossed railroad rails: 
the openings are 10 inches square, The oversize is broken by sledging and 
joins the undersize in one or the other of two storage bins, The first bin 
has a capacity of ae tons and the second 125 tons, Home-made pulsator 
feeders driven by 3/%-horsepower motors feed the ore to a 16inch horizontal 
belt conveyor 20 feet: long, The belt travels at 60 fect:per minute and de- 
livers the ore to a 3= by 6-foot trommel with a l-inch screen. ‘The oversize, 


oo water in the tromnel, eee a 28<inch picking belt 32 feet lor 
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Figure 5.- Three-compartment raise cribbing. 
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Figure 7.— Details of ore passes on 500 level. 
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Tie belt is horizontal; it is driven at a speed of 20 feet per minute by 

a %horsepower motor, Three nen pick waste (porphyry) out of the ore and 
drop it into a bin, In September 1937 about 70 tons of waste was thrown 

out ner day; usually about 25 percent of the ore is picked out. Tramp steel 
also is removed on the picking belt. The waste. from the bin periodically 

is loaded into a 30-pound monorail bucket, which is pushed aoout 30 feet 

and then hooked on a 3/8-inch cable and pulled 150 feet up a 30° incline 

by a 7-1/2-horsepower hoist. The bucket is dumped into a bin on the waste 
dump, from which the ore train trams it over the end of the dump. 


Tne sorted ore is delivered to a 20-inch belt conveyor, 20 feet long, 
wich conveys it to a 10= by 16-inch Blake-type jaw crusher, The crusher 

is set at 1-1/2 inches; it is driven at 300 r,pem. by a 15-horsepower motor 
using flat—belt drive, A bucket elevator raises tne crushed ore about 25 
feet to a 2-foot cone crusher set at 3/8-inch, The core crusher is driven 
by a 25~-horsepower motor, using V-belt drive. The product of the cone 
crusher drops onto a 16=inch belt conveyor 60 feet long. A small pan con- 
veyor cuts a sample from the stream of ore between the cone crusher and the 
16-inch belt. The sample cut is conveyed to a set of li-inch rolls. The 
ground sample is then raised by a bucket elevator to a Vezin sampler, which 
takes a cut amounting to about 3 tons per 24 hours, The reject from the 
Vezin sampler is returned to the circuit’on the 16—inch belt conveyor, ‘The 
sample is dried on a steam hot plate, then coned and quartered to 50 pounds, 
It is riffled down to 8 or 10 pownds and pulverized for a final assay sample, 


The undersize from the trommel goes into a 24-inch Esperanza drag 
classifier, A l4~inch belt conveyor delivers the sands to the 16-inch con— 
veyor just described, The slimes pass over a chip screen and then through 
a@ 3-inch pipe that takes them from the crushing plant to an automatic samp- 
ler at the head of the mill building. The pipe is packed to prevent freezing 
in winter, 


Tne 16-inch belt conveyor that receives the discharge from the cone 
crusher, the reject from the Vezin sampler, and the sands from the Esperanza 
classifier takes its load through a weightometer and discharges into a 10l}u 
ton circular steel bin, This bin is equipped with chutes for loading the 
buckets of a two-bucket gravity serial tramway that conveys the ore to a 
200-ton circular steel bin at the head of the mill, The tramway is 750 
feet long; buckets hold 1,100 pounds of ore. The vertical drop from the 
crushing plant to the mill is about 200 feet, 


Mill 


The mill is a 200—ton gravity-flotation plant of the side=hill type. 
in September 1937 it was operating at capacity; three shifts were working. 
The flow sheet is shown in figure 8, The ore is of medium hardness; the 
chief gangue mineral is quartz. Apparently no changes take place in the 
ore aftcr it has been broken, even if it has stood for some time, as in old 
Sills, The mill heads contain about 5 percent moisture, 
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Ore from the 200—ton bin at the head of the mill is fed through an 
adjustable gate to a 20-inch belt conveyor 12 feet long that delivers it to 
the feed box of a 6= by 6~foot cylindrical ball mill. The ball mill is 
operated 24 hours daily in closed circuit with a 3- by 16-foot drag classi- 
fier, The circulating load ranges from 300 to 600 percent. The ball-mill 
discharge is 76 percent solids. Grinding is done with a load of 18,000 
pounds of 4~inch cast-molychrome steel balls; the ball consumption 4s 3.25 
pounds per ton of ore. Liners are of manganese stecl; one sect will grind 
about 45,000 tons of ore. “The ball mill is driven at 25 repele by a 2,200 
volt, 125-horsepower motor, using multiple V-belt drive, 


The discharge end of the ball mill is equipped with a 2~ by 2-1/2 
foot trommel with a 6—mesh. screon, The trommel oversize is raised about. 
4O feet by a bucket elevator carrying sixty 16- by S& by 8-1/2 inch buckets, 
The elevator is driven at a speed of 360 feet per minute by a 15~-horsepower 
motor, It delivers the trommel oversize and table tails to a 3- by 21-foot 
drag classifier, which makes 32 strokes per minute, The sands from the 
classifier are returned to the ball mill; the overflow, containing 25 per= 
cent solids, goes to flotation, 


The slimes from the crushing plant, amounting to 10 tons of solids 
per 2 hours, are delivered by the 3-inch pipe previously mentioned to an 
eutomatic sampler and then to an 18 by 8-foot thickener, The overflow 
from the thickener is conveyed by a launder to the tailings pond; the 
underflow is delivered to the drag classifier just described, 


_ Flotation reagents first enter the flow sheet at the feed box of the 
ball mill, into which a reagent feeder of the revolving-bucket type feeds 
0.06 pound of a half=~ and half mixture of 23 and 26, and 0.2 pound of 
Aerofloat No, 31, per ton of ore, The classifier overflow is conditioned 
in a unit cell and then enters the first cell of a 10-cell flotation machine. 
The impeller in the first cell is driven by a 5—horsevower motor and those in 
the other cells by individual 3-1/2 horsepower motors, Air for aeration of 
the pulp is supplied at a pressure of 2 pounds per square inch by a Root- 
type blower running at 525 repem, This type of flotation machine was select— 
ed on account of its flexibility. From 2 to 4 cc. of pine oil per minute is 
added in the first cell, and 2 cc, of pine oil per minute and 0,04 pound of 
a@ half~and-half mixture of 23 and Z6 per ton of ore are added in the sixth 
cell, The number of cells producing a concentrate is adjustable, ranging 
from 1 to 6, Usually a concentrate is produced in the first five cells 
which contains about 75 percent of the total values recovered, The cencen— 
trate passes through an automatic sampler and then into a 12~ by 10=foot 
thickener, The thickencr underflow is delivered by a 2=inch pressure pump 
to a 6= by 3-foot Dorrco filter. The drum makes one revolution in 4 minutes, 
The thickener overflow collects in a sump, from which a 2=inch centrifugal 
pump delivers it to the 18 by 8~foot thickener at the head of the mill, 


The remaining cells of the 10-cell machine make a middling, The tails 
pass to the first cell of a 6—cell machine of the same type as the 10~cell 
machine. From 1 to 2 cc. of pine oil per minute and 0,03 pound of the 
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nixed xanthates per ton of ore are added in the first cell, All six cells 
make a middling, which (with the midWling from the 10<cell machine) is 
pumped by a 2=inch centrifugal pump back to the first cell of the larger 
macnine, The tails from the smaller machine are sampled automatically and 
then conveyed to the tailings pond in an open V-type launder having a 3- 
percent grade, we ads 


The undersize from the ball—mill trommel is split between two Wilfley 
tables that make a high-grade streak, a concentrate, and a tail. The tables 
oske 274 strokes per minute; the stroke is 3/4 inch, Zach table treats 
about 200 tons per day, The high-grade streak, about 6 inches wide, is put 
over a riffle 7 inches wide by 8 feet long, The riffle is cleaned out every 
day. The riffle concentrate is amalgamated in a small batch ball mill every 
2 days, The resulting amalgam is retorted twice a month and the bullion 
taken to the Denver Mint, The rejects from the riffle and the batch ball 
mill are sacked and shipped to the American Smelting & Refining Co. at Lead- 
ville. 


The main purpowe of the tables is to remove coarse sulfides as early 
as possible; this eliminates further grinding and relieves flotation, The 
concentrates from the tables pass through an automatic sampler and are then 
dewatered in a l2=inch by 2l~foot drag, Thev are filtered with the flota~ 
tion concentrates on the O~ by 3-foot Dorrco filter, About equal tonnages 
of table and flotation concentrates are made. The table concentrates, being 
coarser than the flotation concentrates, settle against the filter cloth, 
thus facilitating filtering of the fines and tending to prevent blinding of 
the filter, The filter cake is steam—dried and dumped into a shipping bin, 
from which it is loaded into 7~ton trucks, It is hauled by a trucking com 
vany to the American Smelting & Refining Co. at Leadville. Table tails are 
re—treated; they are returned to the 60~bucket elevator that feeds the drag 
classifier, 


The flotation tails flow by launder about 300 feet to the upper of two 
tailings ponds, Most of the coarse material settles in the upper ponds; the 
overflow passes to a lower and larger pond, The relatively clear overflow 
from the second pond flows into South Mosquito Creek, which empties into the 
Platte River about 6 miles below the London mine, The mill discharges 180 
to 190 tons of tailings per day, .. . 


The filtrate from the Dorréo filter is pumped by a 1-1/2-inch centrifugal 
puzp up to the 14k by S=foot flotation—concentrate thickener. 


Automatic samplers used in the crushing plant and mill are of the elec- 
tric—hydraulic type. The pulp stream is cut twice every 10 minutes, 


Screen analyses of mill products are shown in table 3, 
Ample water of good quality. for milling is obtained from the mine; no 


water is reclaimed, The mill uses 2.85 tons of water per ton of ore or about 
0.4 ton of water per minute, ; 
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Figure 9.— Vertical cross section showing geologic relations of McDonald 
No. | and McDonald No. 2 veins in the London—Butte mine. 
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Electric power is bought from the Public Service Oo. of Colorado; it 
is stepped down at the mine from 13,000 volts. All motors in the mill are 
Luo—volt except the ball-mill motor, which is 2,200—volt. WNearly all the 
motors are equipped with multiple V-belt drives. 


Table 4 presents metallurgical data for the first 6 months of 1938. 


TABLE 4, ~ Metallurgical data 


Plant: The London Mines & Milling Co. 
Period covered: January through June 1938. 


Total tons ore treatedecscoccoceseesetons (dry) 37,900 
Days operated CHOSOHCOESTC OT HOO HOSE EH OTHE HOHEH SOLFO O® 181 
Hours operated per GAY i wk sa es ecei nes ee eee bese es 24 
Operating time eb a WEee Were m eeu ease sees ee PErCOny 9726 
Average tonnage per 24 hours.....e.ee-tons (dry) 209.25 
Concentration ratio Svreereersecercasesvesesevessees 16 into 1 


Net water consumption .......gallons per ton ore 135 
Ball consumption wecccceoeee-- pounds per ton ore 3225 


Liner consumption eexeegouvuevoeoaeneveoevne0 © eee @ Ad eosccees 0,39 


Ten men are employed in the mill ~ 1 superintendent, 1 metallurgist, 
1 repair man, 3 operators, 3 helpers, and 1 relief operator, who substitutes 
sor each regular operator and helper 1 day per week, . 


Costs were not available for publication, 
The London=Butte Gold Mines Co, 


The property of the London-Butte Gold Mines Coe is 5-3/4 miles from 
Alma, just across South Mosquito Creck from the London Mines & Milling Co. 
Acknowledgnent is made to George F. Schreiber, goncral manager, and to tho 
mambers of his staff wno kindly contributed the information on company 
mining and milling opcrations, . 


Mine 


socal Geology. 


Most of the rocks in the mine are white and gray porphyrics and lime= 
stone, Veins occupy fault fissures and contact zones between the white 
porphyry and the limestone. Most of the oro mined has come from the McDonald 
Oe 1 and the McDonald No. 2 veins and the region between them, The relation- 
sziv of the veins and, the enclosing rocks is shown in figure 9. Nearly all 
tze production has been from an ore shoot that includes both veins and pitches 
about S, 20° BE, The shoot has been mined from the second level to the fourth 
for a total inclined length of about 1,500 feet. In September 1937 the 
nanagement was searching dilligently for a continuation of the shoot on the 
Sifth level, 
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Mine Plant, 


Hoisting at the main shaft is done by a 10- by l4~inch second-motion 
single~drum steam hoist, rated at 100 horsepower. ‘The head frame is of 
timber, is 51 feet high, and is surmounted by a 5-1/2=-foot sheave, A 3/4- 
inch wire hoisting rope is used, 


The main shaft is vertical, It is two-compartment to the fourth level 
and three-compartment from the fourth to the fifth (bottom) level, The 
hoisting compartment is 54 by 56 inches, the manway a little narrower, A 
single-deck cage is used in the hoisting compartment, It accommodates one 
L3j~cuble=foot car or six men, 


A powder magazine is in a crosscut on.the tunnel level. The cager 
keeps two or three additional boxes on each station, At shooting time he 
takes down the necessary primers from the shaft house, where they are made. 


Compressed air for drilling is supplied at 95 pounds per square inch 
by a two-stage compressor, rated at 535 cubic feet per minute, It is driven 
at 225 repeme by a 75~horsepower motor, using a short flat—belt drive, A 
4inch main air line extends down the shaft from a 3~1/2— by 10-foot receiv-— 
er outside the shaft house. Two-inch lines extend into the levels, from 
wnich l-<inch lines lead to the working places, 


Water for drilling is taken from the discharge line of the pump on the 
second level, A water line extends throughout the mine, Working places 
are served by 1/2-inch lines. 


Prospecting. 


In September 1937 prospecting was limited to the driving of drifts, 
crosscuts, and raises on the fifth level of the mine in an attempt to find 
the main ore body. Occasional prospecting has been done from stopes, Cross~ 
cuts have been driven to prospect fissures that have produced ore at other 
properties, The London vein has been cut in cight places on various levels; 
it has been consistently barren, 


Exploration work has proceeded downward along McDonald No. 1 and 
McDonald No, 2 veins, | 


Drifts and crosscuts are driven 5 by 7 feet in section, Some cross- 
cuts have stood untimbered, but all drifts reouire timoer, Formerly &— by 
8-inch sets at 5-foot centers were employed, In September 1937 round tim- 
bers were being used; sets were lagged on the top and sides, Drill rounds 
are not standardized; 10 to 22 holes are used = the latter numbcr on the 
fifth level, Rounds usually break 4~-1/2 feet. Drilling is done on company 
time with a drifting machine mounted on a vertical column, using 1-1/8-inch 
round steel, Detachable bits are employed; those for crosscuts and drifts 
in waste have a center waterhole and those for drifts in ore a side water~ 
hole. They are reground at the mine, Starting bits are 2~1/4-inches and 
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finishers 1-5/8 inches in diameter, A small board with a handle on one 
side serves as a rack for transporting bits; 25 to 30. bits are mounted 
thereon. Gelatin dynamite of LOwpercent strength is used; it is fired by 
fuse and no. 8 blasting caps.e. 


Machinemen and timbermen receive oes to $5.50 per day; shovelers 
and trammers, $4.65 per day. | ~ 


Mining Method. 


The London-Butte shaft was sunk in a block of ground between tho 
London fault, dipping east, and the West London fault, dipping west. 


The first level of the mine is an adit level at the elevation of the 
snaft collar; it is called the tunnel level, The second level is 130 feet 
below the shaft collar. Succeeding level intervals are 120, 125, and 136 
feet, respectively, making the fifth level 511 feet below the shaft collar, 
Figure 10 shows the underground workings, 


Cre broken on the tunnel level is dumped down an ore pass to the 
second level, It is then hand=-trammed to the shaft in l=ton cars and 
hoisted to the mill. In Septemoder 1937 most of the ore was being mined 
on and just above tne third level. It was trammed to the shaft on the 
third level and hoisted to the mill. . 


Most of the ore is mined by square-set stoping, a method adopted for 
flexibility. Stull sets are used to support the walls of the stopes, The 
average width of the stope is 10 feet; the maximum width is about 22 feet. 
Tie width mined includes McDonald No. 1 and McDonald No, 2 veins (see fig. 
9) and the ground betwecn them, The ground between tne veins assays about 
C.l2 ounce of gold per ton, 4 


Open stopes were used on the tunnel level. 


Stoping drills are T/Sinch quarter~octagon steels jackhammers, 7/8- 
inch hexagon steel, The same bits are used witn both types: of steel, 


In September 1937, 85 percent of the ore production was from stopes 
a the third level, 10 percent from the fourth level, and 5 percent from 
tne tummel level, 


In July 1938 the company was. mining ore in the south end of the mine 
between the 4O0- and 500=foot levels, The vein was only 2 feet wide. From 
the 45 sublevel nearly vertical raises were driven up in the ore to the top 
of the ore body. The raises were about 25 feet apart and were timbered with 
sets { feet high, The width of: the sets was limited to the width of the 
vein, Posts of the first set were vertical; posts of succecding. sets paral- 
leled the dip of the vein, Caps were 5 feet apart and extended from wall to 
wall, When a raise had been completed the ore on one side of it was broken 
cow in a series of vertical slices one set wide, starting at the sublevel. 
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Slabbing rounds of 6 to 8 flat holes 5 to 6 feet deep were drilled from 

- platforms in the raise; 1 to 3 sticks of 45—percent~strength gelatin dyna~ 
mite were loaded in each hole, <A round broke down about / tons of ore. 
Timber sets similar to those in the raise were carried upward as each slice 
advanced, 


On the main levels l2~pound rails are used; the gage is 18 inches, 
On the tunnel level and in some of the stopes and sublevels &-pound rails 
are used, Mine cars hold 13 cubic feet; they are end-dump, handled by one 
MAN » 


Chutes are not standardized; most of them have board gates and a steel 
apron Gpeneter by a lever, as in the London mine» 


All shoveling and tramming are done by hand; no scrapers are used in 
the mine, 


Labor, 


In September 1937 the mine worked two shifts a day for 13 days in 2 
weeks; the mill worked three shifts a day 7 days a weck, 


A boarding house at the mine accommodated 35 single men. Three family 
men occupied cabins at the mine, The remaining laborers came to work from 
Alma and Fairplay. 


During the sumrer of 1937 about 75 men were employed at the. London- 
Butte property, distributed as shown below: 


Average dai labor, summer of ] 


Number 

Surface $ 

HOT GUMGH 6-5 sid.cse'seseeeade soeeuwed sees bcaneeen 3 

Black smith GODS 6:6 eibrbie 6:00 60-6566 Cb Sees oeue es 3 

TAROT Secs deiuawsaewss oocaeeucsssaewneaies 6 

OTTICE: MAN: §5:64460464 6048 GONE S eee beobsowsees 1 

ASBAYVET s cccccccccccseccsecersercercccsvcecs 1 1h 
Mines 

Shift DOSSCGe seeuesawecuts dau siw su seacoast 3 

MITlCT Sos. 5 45656: a6 5040058 006 oR Ste be.ae Sk ae eS 15 

MaCKOT 66 iis.6-o0 60s 64464605004 s Ass Oe eee weeres,. “20 

ELEM OY Bs. 4 isos 66- ee: ola: wloseete win wae alae sew ae bees 10 

PaMDCTMED 554. sss. oar8 base eae aih eo wen eeuwe ewe 2 50 
Mills 

Mild ‘Operators pit wks osuceccsetiecwsseeen eds 6 

UTUSHOD MON. ascawecaceeeeedcuueeew aan seeeeen 2 

Tailings MOETl eeeoccvesecersevevencessesceeses 5 11 
Total Men. per Gay wis0sdoe0sere nce ea wwe eowen ee 15 
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Vater Supply and Mine Drainage, 


Drinking water for the camp is obtained from a spring on Pennsylvania 
Mountain, Water for other camp uses is obtained from a 1,500~gallon tank 
on the surface, supplied by a 5— by 5—inch piston pump on the second level 
of the mine. The pump is controlled by the hoistmen, A two-stage, float— 
controlled, electrically driven centrifugal pump on the fifth level pumps 
from the shaft bottom just below that level to a small sump on the fourth 
level, The capacity of the pump is 75 gallons per minute against a head 
of 350 feet. It is operated about five—eighths of the time, A float-con- 
trolled, electrically driven piston pump on the fourth level pumps from a 
sump near the shaft to the mill supply tank on the surface, . The pump has 
a capacity of 150 gallons per minute; it operates about three~fourths of 
the time, 


? 


Ventilation. 

Natural ventilation supplies good air to most of the workings. A 
small, centrifugal blower on the tunnel level blows air into the main stope,. 
This air returns to the surface through a raise to the second level and then 
up the main shaft, <A blower is. used on the fifth level for ventilating de- 
velopment drifts and crosscuts as driven. 


Mill 


Most of the gold occurs in native form with pyrite. The ore contains 
a little chalcopyrite and enough galena to make the concentrates assay 5 or 
O percent lead. There is some sphalerite, but not enough to be penalized. 
Silver is present as sulfide with galena; the concentrates contain about 2 
ounces of silver per ton. The gangue comprises light and dark porphyries 
and graphitic and yellow shales, The ore crushes easily, It undergoes no 
apparent altcration during storage in shrinkage stopes., The mill heads con- 
tain about 2-1/2 percent moisture, 


The present 100—ton mill began operation March 7, 1936; it is of the 
side-hill type, Previously the ore had been sorted and the high-grade 
shipped, About 7,000 tons of mill<ore grade (average, 0.32 ounce gold per 
ton) which had been stock~piled was milled during 1936, Sorting has been 
discontinued, Mill ore and waste from the mine are hoisted in 13-cubic- 
foot cars to the top of the mill, The waste is trammed 70 feet over a 
trestle and dumped, The ore is weighed and then dumped on a grizzly at the 
head of the mill, In September 1937 the mill was treating 110 tons of ore 
per day, equivalent to about 137 mine cars, The flow shect is show in | 
figure ll. 


The grizzly at the head of the mill is 7 feet long and set at 45°; 
the spaces are 1 inch wide. About 30 percent of the ore passes through, | 
tne oversize is fed to an ll~ by 18-inch jaw crusher set at 1 inch. Tramp 
stecl is picked out by the crusher man, ‘The crusher is driven at 250 repels 
by a 25-horsepower motor with multiple V-belt drive. A 16-inch delt con- 
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voyor driven by a 7~1/2=horscpower motor carries the crushed ore and the 
grizzly undersize up a 14° slope 185 feet long. The ore is discharged into 
a 150-ton bin, from the bottom of which it is. fed through e@ regulated gate 
opening to another 16~inch belt conveyor. This conveyor is 8 feet long; it 
delivers the ore to the feed box of a 5~ by foot cylindrical ball mill. 
About 150 cc. per minute of a 5-percent solution of 26 is added to the | 
ball mill feed by a siphon-type reagent feeder, The ball mill is in closed 
circuit with a drag classifier; tho circulating load is 200 percent. The 
mill is driven at 24 r.peme by a 75-horsepower motor and is run 24 hours a 
day. Manganese-stecel liners for the shell last about 5 months; intake . 
liners and grate liners last 8 months, Grinding is done with a load of 
3-1/2 tons of 4-inch drop~forged manganese~stecl balle, Ball consumption 
is 1~1/2 pounds per ton of ore, A 2— by 3-foot trommel with an 8—mesh 
screcn is used on the discharge end of the ball mill. 


The trommel undersize is divided equally between the two No. 6 Wilfley 
tables, These tables make 150 half-inch strokes per minute, The table con— 
centrate contains about 60 percent of the total sulfides recovered. They 
are dewatered in a 10-inch drag 19 fect long, which delivers them to a 2- 
by 4-foot Dorrco filter, The filtrate from the drag runs into a Pachuca 
tank used as a settler, The table reject joins the oversize from the ball 
mill trommel in the boot of a bucket elevator, The elevator has twenty 7- 
by l4—~inch buckets and is run at 200 feet per minute. It raises the pulp 
about 12 feet to a 4 foot duplex multizone drag classifier, The sands 
from the classifier are returned to the ball mill, The classifier overflow 
contains 30 percent solids: screen analyses show 5 percent plus 65-mesh and 
70 percent minus 200-mesh, It flows over a chip screen and then into the 
second cell of a six-cell flotation machine. | 


Pine oil amounting to 40 cc. per minute is fed into the launder that 
conveys the classifier overflow to the flotation machine, The first three 
cells of the machine make a concentrate; the last three :ake a middling 
that is returned to the first cell. The concentrate flows through an auto— 
matic sampler and into a l2= by 10-foot thickener, A diaphragm pump raises 
the thickener underflow to the same 2- by 4~foot Dorrco filter to which the 
table concentrates were delivered, The thickener overflows into the Pachuca 
tank that reccives the filtrate from the 10-inch by 19-foot drag, The 
Pachuca tank overflows into the creek; the solids are filtered with the table 
end flotation concentrates, The filter cake contains & percent moisture, 

It drops into a concentrate bin from which it is loaded through are gates 
into trucks and hauled to the American Smelting & Refining Co, at Leadville, 
Although the mill is only about 14 miles from Leadville by way of the old 
stage route over Mosquito Pass the trucking company prefers the 90—mile 

haul over main highways (see p, 16). The trucking rate to Leadville is 
$4.50 per ton. The filtrate from the Dorrco filter flows to the mill sump, 
which overflows into the creek, 


The flotation tailings are treated on a pilot table to check the per 
formance of the flotation machine. They then pass through an automatic 
sampler and into a 24— by 12-foot thickener, A launder conveys the thickener 
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overflow to the tailings pond, The underflow is treated differently in 
sumer than in winter, In summer it is pumped to the tailings pond, where 
it is used to build up the dam, In winter it is pumped to an 8 by 10- 
foot drum filter, The filtrate flows into the creek and the filter cake 
drops into a bin from which a scraper removes it and stacks it on the waste 


dump e ; ; ~ 


A 12- by 6-inch vacuum pump serves both the Dorrco and the drumtype 
filter, Compressed air for the filters and for the flotation machine is 
sipplied at a pressure of 1<1/2 pounds: per square inch by a Root=-type 
blower. A small centrifugal pump delivers the filtrates from both filters 
bo. the weep = nee: 


All motors in the mill are 440-volt, ‘The blower and diaphragm pumps 
are driven by flat rubber belts, other equipment by multiple V-belts. 


Drinking water is piped from a spring on Pennsylvania Mountain. Water 
for milling is pumped from the mine into a 20— by l4—foot cement tank on 
the surface above tne mill, The cement tank overflows into a 14 by l-foot 
mill-storage tank, The mill uses about 3 tons of water per ton of ore. No 
water is reclaimed, | 


Tadle concentration relieves the flotation machine and decreases the 
anount of grinding necessary, The table concentrates assay about twice as 
high in gold as the flotation concentrates, the resnective assays being 
about 4 and 2 ounces of gold per ton, ‘The insoluble in the table concen- 
trates is only about 4 percent, whereas in the flotation concentrates the 
insoluble is about 15 percent. This gives the table concentrates an added 
advantage over the flotation concentrates, inasmuch as the smelter pays 
for the excess of iron over insoluble, 


The pilot table, in acting as a check on flotation, sometimes shows 
a streak of pyrite that has been filmed by graphitic shale, The addition 
of fuel oil and soda ash so float tho pyrite is thus indicated, 


Sampling. 


A head sample is taken by hand every half hour from the feeder belt 
to the ball mill. The full stream of ore is taken by means of a scoop, 
Samples from each shift are kept in a separate box, 


The classifier overflow is hand-sampled every half hour; the density 
is determined every hour, The filtrate from the 10-inch drag used to de~- 
weter the table concentrates is also hand-sampled every half hour, After 
passing over the pilot table the flotation tails are sampled automatically 
every 15 minutes, The concentrate cake from the filter is hand-sampled 
every half hour, The sample usually agrees fairly well with the sample 
taken at the emelter, which is made up of every fifth shovelful from the 
truck. 
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TABLE Se = Metallurgical data 


Plant: lLondon-Butte Gold Mines Co. 
Period covered: Mare 7 to Dec, 31, 1936, 


Ore treatcdessseseccececsccsecsesdty tons 31,206,68 


Concentrates producedessseccccccse eleven 39939925 
Average heads..ceeeeee0unces gold per ton 9331 
Average concentratessceccsscssvcccsd0ccee  2gt92 
Average CALLINZGS eesvecsccccgesgesedOeeve 9026 
Gold recoveredesecseccceccecesceseeounces 9, 762,41 
Silver TOECOVEL Osis 006 sos es ees see cdOewes 6, 726,91 
Lead recovercdececcccccscecscvccsesepounds 423,375,00 
Gold TeECOVETY eoocccccvecccccocee percent Qe 
Ratio of concentrationscreccccscccvcccccecs 72915 
Operating CLME eo vvcccervccccevecs -epercent 92.9 


Mill Labor, 


In September 1937 the mill employed a crew of eight men, as shown 
belows 


Daily mill labor | 


Number | 
per Operation Shifts Rate Daily cost 
shift | 


1 Operatorescereccsccescces $ 17925 
L HG LDOL 4 64,0.0s6 6 siowisswisies< 1395 
1 Crusher man Ccoeetorseecse 9030 
~-  Loty rf: Pa Pe $ 40.50 


In addition to the above, three men were employed on the day shift 
building the tailings dam, 


Smelter Payments. 


The smelter pays for the metals in the concentrates on the following 
basis: | 


Golds 
Average pricesserseceeeDeY OUNCCecceee $3t_9125 


Mint pricessssucse.siwestad0veassaeesc 2026700 
PYSMLUM 56 arso0 wee oe ee Ol Oe8 oarse sees l ee 25 
90 PClCONU és ss00nesceedOes ewe esis 1281825 
POY 6i5 bo dds ws bose es O seas esbee 32.51825 
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Silver: 
Pay for 95 percent at daily New York quotation. 


Leads: 
Deduct 1.5 from assay; pay for 90 percent of balance at daily 


New York quotation less 1.5 cents per pound, 


Zinc: , 
Penalty for over & percent. 


Moisture: 
Penalty for over 10 percent at 5 cents per unit, 
TABLE 6, — Smelter settlement sheet 


Metal quotations of March 25, 19373 Silver, $0.77 per ounce 
, ‘Lead, $0,06958 per pound 


Insoluble tron [2x 


Se2 3500 | 469 
Pe) 5503 sani 


Anerican Smelting & Refining 


CE TT Tee Per eT 


oh er ye ee ee 


Metallicsepsscccccescosscees 
WIDITG bic ahcsoes died bb Ce< 
Settlement..ccrcccccccercere 


Sel 35615 4.9 


Wet weight: 106,360 pounds. Frozen weight: 106,520 pounds 
Moisture: 10 percent. Dry weight: 95,72. pounds. 


, Payments per ton | | 
Gold: 2.474 ounces at $32.81825 .seeseeee| $ 81019 
Silvers 95 percent of 1.5 ounces at $0.77 1,10 
Lead: 90 percent of 4.6 wits at 5,458 
C600 Gib 6.5665506 vba eee 46446 e se tenine 453 
fa OS) $ 686,82 


BOCRS GOCUB TIONS 6 355.66 6i0 doe ddd eas eos 5291 


95, 724 pounds at $80.91 per biiics bt tadip datas inte tcadescons $ 3,872.51 
Menlage eb $4.50 per ton decks ceed in seeds cow  § 239,67 

Switching: Trucks to railroad cars to hifi Bet 245,07 
BOY SBGOGNO Re ar sihdadsenihieesseed eseees ie: $ 3,627.44 
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Trucking 


Concentrates and supplies are hauled by a trucking company in Alma, 
The rate for hauling between the London-Butte mine and Leadville is $4,50 
per ton; this apnlies to concentrates from the mine and to supplies for 
the mine. The rate for 1936 was $4.75 per ton. Tho rate on supplies from 
Denver is $0,51 per hundred pounds, Rog 


Costs 


| The following prices represent the cost of the various items of 
timbering at the mine: 

Sawed lumber, per M foet Diligen ces ecaeeaceuwsees $ 27 3.00 

Round timber, each pole seocsecececsccvcccecccccce oa to 1,25 
16~foot lagging, half-round, each SCoeoocecererseceee 


5-foot lagging, each CO 2:9 OS 8 O08 2.2 OSS 88 88 oe. Oe ee o 
hfoot slabs, each @eeeaeseeeoeeaevenveseovneveeeeeeaene2eeeoeee 008 
Stulls (average 6 feet long), per linear fot see. 06 


Coal is purchased from Crested Butte, Colo. ; the cost is shown below: 


Cost of coal at mine, Crested Butte, Colo, per tone. 3025 
Railroad freight to Buena Vista, ColosseccoccseghOoe oth 
Trucking from Buena Vista to London~Butte minese.dde. 2. 

Total delivered price Of COal.....ccccccrerscscedOee PSeth 


Labor costs for the mine and mill for July 1937 are shown in table 7. 
Table & shows the distribution of equipment and supnvlies aud table 9 the 
distribution of power, Costs are summarized in tadle 10, The distribu- 
tions shown are typical ‘of recent operations, There were 28 working days 
during the month; 2,359.34 dry tons were milled, 


During 1936, a total of 31, 206, 68 tons was mined and milled, Unit 
aosts for that year were: 


a ror ton 
Direct MiNUNGeccsccscccccsecscevece $ 1,19 
Direct DULL ingessegeecscecvesvece 1 86 


Total direct mining and milling, $ 6,05 
Denver office, taxes, insurance.. 215 
DOT ie oieb debs i eheoe alee Seer ee awk $ eo Sl 
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TABLS 7. — Distribution of lebor cost, London Butte-—Gold Mines Co,, July 1937 


Cost 
Item , Monthly cost per ton 
Mine: 


Foreman and assistant foreman..cscecce 
MINING iis65665008seeeeses ewsewsee sees 
DAIMDOVANG 66 iit s-'oe.0-sseeeee sees seen ses 
DEOMI Es 6 4:54:46 oo abe o's 6066 6-05 So 0 were 
Drift maintenancesssecscccccecsescccs 
HOTS bi 0 si visidsie wossie saeeesieeeenseses 
Top WOFK a cccccccccreccesrcocces coerce 
Bas 6cscsswcactecedewcss see sees 
Shop work ee rer ee ee 
Assaying mine samnlesSe.cecccccccccccs 
Development (fifth 1EVEl) voc seng cutee 
Construction (new wall on boiler).... 
Yard work (cleaning) eocccccccccecces 
Drill-bit Brindines< seccwsueue cevcses 
Repairs to buildings: 
Leveling bunkhouse, .eccccevcvccece 
Leveling waste trestle .ccccscccce 
Minc POYPOLLeacceceveccossccccesccscces 
Accident compensationsgeccecsercceres 
Old-age BNNUS CY ca sassece.eas ses esos 
Unemployment insuranc€essscsccccevccce 
TOTAL MINE LABOR ..cocccscccccsscsccese 


Mills 
AOLCMAN 65's. bb-erso 0.6 6.860 0b Oe eweeelsew 
Operatin as os:ss.6ac0 see ns os widsewowso ees 
OCrushingsccorccsecscccccceccssccseces 
Tailings disposal: . | 
UAre Of Cale sisswccdwewess.avseeetcdas 
Construction of launders...cccecee 
BOD WOPK <ic-c0.écmevewcsceeaa wee ewees 
Assaying—mill samples cocccccccvcrvece 
Crushing and drying mill samples..... 
Yard work (cleaning) seccesceceeseres 
Mill pay roll @eeeteeeaesseeeeeosenereese 
Accident compensation cesrecccrsccvee 
Old~age ANNUITY eoccsccosscccccceccce 
Unemployment insurance Ccoceeerevenece 
TOTAL MILL LABOR 


19,42 
General pay roll: Oo 
Administration, superintendence...e.. $ 1,000,00 $ 0, 4eh 
TOTAL LABOR FOR JULY 1937 coceccccceeee | $13,154.62 | $ 5.575 
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TABLE & - Distribution: of equipment and supplics cost, 
London-Butte Gola Mines Co, July 193/ 


Item 


Stoping drill, first charge on 5-month Dasigesceseces 
Bit grinder, third charge on l2—month dbasis.ccccecces 
Materials of construction, new wall for boiler....ee. 


DIMOY so -0-00 bis 86s 6600s Oee SS OSs eR Sa Keeee sees 


Weighing 21 loads of supplies at 20 centSe.ser.cccecee 


Dynamite, 3,420 pounds at $11 per CWhewcccercccosesoe 


Carbide, 1,100 pounds at $5.85 per CWtegeeccccvcccces 
Fase, 3-1/2 cases at SS Osa des cs soa ene esac wee auewe 
Caps, 1,950 at $18,5517 per thousandeccecoccccccccses 
Cylinder o11, 43 gallons at SO.5ll.... ccc cc cere oc vvce 
Compressor oil, 42,7 gellons at $0,601. ..ccccseccccce 
Rock drill oil, 36.2 gallons at $0,636... cesccccceece 
Fuel: 78 tons coal at SS ll.....ccecccee $ 655-98 

S20 pounds coke at $17.15 per tonee 703 
Sreight and haulage on SUPPLLCSecoccovcrecscescvccsece 
Repairs to machinery and equinmentecececcceccscsocccce 
General and miscellaneous SPecevescvrsevavccogsescseesess 
Total mine equipment and suppliese. ccccecserccesevecce 


Mills | 


Materials of construction, tailings launder....escces 
Xanthate, $50 pounds at 2D CONES. wccccccccvverceseces 
Pine oil, 215 gallons at 69 CONTS eve ccovcccsecececcses 
Fuel o11, 25 gallons at l2el contse.cccccccccccscccce 
Grinding balls, 3,454 pounds at $72.15 per tonesssees 
Grease, CUCevccccenvevesrvevsccsacccsccescenseessceses 
Freight and haulage on suppliesercacceccvcccccccsccces 
Repairs to machinery and equipment. cccocsencecsvcccec 
Weighing: 38 loads concentrates at 20 cents.. $ 7,60 

12 loads miscellaneous at 20 cents. 2,40 
Assaying and sampling at Leadville..cccccssccccccccee 
General and miscellancouseccccccccvcscccsccesececcece 


Total mill equinment and SUPPLLOSe cccccccccsecevcccvees 


Monthly Cost 
one} De On 


$ 80,00 | $ 0,034 


Total equipment and supplies for duly 193Tecesecceccece| 39849063 | $ 1.632 
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Fairplay Gold Mines, Ince 


In September 1937 Fairplay Gold Mines, Inc., was operating the Tenth 
London mine and mill under lease from The London Mines & Milling Col 

The main office of Fairplay Gold Mines, Inc., is at Fairplay, which is 5.6 
Miles by road southeast of Alma, The North London mine is near the head of 
Mosquito Gulch, about &.2 miles by road west of Alma, 


Information on mining and milling operations was kindly contributed 
by J. Price Briscoe, general manager, and by 0. G Carstens, general super 
intendent, to whom acknowledgment is gratefully made, 


North London mine 


The ore body at the North London mine is classified as belonging to 
the gold—-quartz veins of the London type (see p. 15.) Most of the gold is 
in the pyrite, but there 1s some free gold in the quartz. The gangud is 
mainly quartz and quartzite, with a little limestone and gray porphyry. The 
presence of galena or chalcopyrite is considered a good sign. Many Poick® 
samples are taken daily by the mine foreman, 


A main adit, known as the Blanchard crosscut, crosscuts the vein 
system on the Vienna level at an elevation of le, 285 feet. Below the 
Vienna level are three levels on the south side of the mine = the first, 
third, and fourth ~ at intervals of 75, 75 and 60 feet, respectively. On 
the north side of the mine is a second level, in addition to those mentioned, 
In September 1937 no mining was being done above the Vienna level, A de~ 
velopment crosscut was being driven on the fourth level, and development 
raises were being driven from the third level. 


In August 1937 ore from the south side of the mine produced 70 percent 
of the total value of ore mined. Both sides of the mine sroduced about 
equal tonnages; on the south side, 45 percent of the total production was 
from stopes on the fourth level and 5 percent from the third level: on the 
north side, 45 percent was from the second level and 5 percent from the 
third level, After reduction of the working force from 105 to 64 men on 
September 15, 1937, all the ore was being mined from the south side of the 
mine — 90 percent of it from stopes on the fourth level and 10 percent 
from the third level, 


Ore from stopes on the south side is hand-trammed in 1,500—pound cars 
to 30—ton ore pockets at the south winze, which is vertical, There is a 
6-inch grizzly over. each pocket. The average length of tram on the fourth 
level is 200 feet; on the third level the average tram is 700 feet. Al~1/f2 
ton self~dumping skip raises the ore to a 35-ton ore pocket on the Vienna 
level, ‘The ae hoist is operated by a 35-horsepower motor3 a 5/8-inch wire 
rope is used, An eight—car train of l-ton cars is loaded from the ore 


10/ The lease expired November 22, 1937, since which time the North London 


property has been operated by the London Mines & Milling Co. 
7496 - 34 - 


Google 


I. C. 7102 


vocket at the south winze. A 1-1/2-ton storage-baitery locomotive hauls 
he train about 3,700 feet to the vortal of the main adit, The track 

is of le=pound rails; the gage is 18 inches, The cers are dumped by hand 
into a trommel at the sorting plant (seo fig, 12). 


Before the curtailment in operations on September 15, 1937, ore from 
the north side of the mine was hand-trammed to the north winze; the average 
length of tram was about 1,000 feet on the second and third levels, At the 
north winze a 50-horsepower clectric hoist raised the ore in a 2=ton skip 
to an ore pocket on the Vienna level, A 3/4~inch wire rope was used, ‘The 
ore was loaded into l=ton cars, which were pulled in lo-car trains 1,000 
feet to the vortal of the adit, 


The following wage scale was in force at the North London mine in 
September 1937: 


Miners, timbermen, hoistmen ...,eeceeses § 5920 
Shovelers, trammers timber helpers cece 440 
Motormen, ore sorters, PipeMEN eecossecse 4,95 
Blacksmith and mechanic secesesseccosese 5eld 
Outside labor Poavseeseeeeseereoaeseeeene 4.00 


At the mine portal are a compressor house, a blacksmith shop, a machine 
snop, a boarding house and bunk house, and several cabins, About 22 men live 
at the mine during the suimer, 50 during the winter, 


Water for domestic purposes and for the compressor and air drills is 
piped from a small lake just below Mosquito Pass, In tne winter, snow is 
sometimes used, - 


There are two compressors ~ 1,000 cubic~foot compressor driven by a 
150—horsepower motor and a 300=cubic-foot compressor driven by a 50—horse- 
power motor, Air is compressed to 100 pounds per square inch and delivered 
to a 4 by 10-foot receiver at the portal, A 44-inch main air line carries 
tha air 1,000 feet into the main adit to a 3- by 10=foot receiver, This is 
followed by 1,500 feet of 3-inch line, then 2-1/2—inch and 2=inch lines, Air 
28 conveyed to the stopes by 1-1/2-inch lines, The air pressure at the 
machines is about 75 pounds per square inch. 


Electric power is delivered to the mine at 13,000 volts. It is stepped 


P 


down and used at 440 volts and is 3phase, 60-cycle. 


Drifts and crosscuts are driven 4 by 7 feet in section. Drilling is 
done by a hammer drill mounted on a vertical column; 1=1/8=inch, round lugged 
steel is used, Starting bits are 2-1/4 inches in diameter and following 
diameters decrease by 1/8-inch, A center-cut or a drawcut arrangement of 
holes ordinarily is used. Rounds are not standardized; 12 holes are required 
in porphyry, 14 in limestone, and 20 in quartzite. From 60 to 85 sticks of 
ied la a golatin dynamite are usod per round. A round breaks 
acout feet. 
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An electric locomotive hauls water for drilling to a pressure tank at 
the head of the south winze, From the tank it is piped to the working 
places. 


Waste from development is dumped into stopes. 


The mining metnod used at the North London mine is open stoping. The 
veins dip at about 70°, The width of ore mined is irregular but averages 
about 4 feet. Stulls are used to support the miners. Chutes are spaced 
at 25—foot intervals, Chute gates are of the conventional board type, 3 
feet wide, Lagged manways are carried up with alternate chutes, making 
them 50 fect apart. 


A miner drills about 14 holes per shift, using a stoping drill with 
lvinch hollow quarter~octagon stcel. Holes are drilled 3-1/2 feet in 
depth and loaded with about three sticks of 45—percent=strength gelatin 
dynamite, A 1l4—hole round breaks about 5 tons, The broken ore is deflected 
to the chutes by wing stulls, Miners obtain their stecl at the winze sta~ 
tion, where 1% is delivered by the motor, 


Jackhammers occasionally are used for trimming and blockholing. They 
employ 7/8-inch hollow hexagon steel. 


North London mill 


The North London mill of Fairplay Gold Mines, Inc., is on the southwest 
bank of North Mosquito Fork, 1.8 miles by road below the mine, with which it 
is connected by an aerial tramway 3,300 feet long. The mill is a 100-ton 
unit of the side-hill type, It was operated at full capacity just before 
September 15, 1937, when the night shift was eliminated and the tonnage 
treated was reduced to 65 tons in two shifts. The flow shect is shown in 
figure 12, 


The original mill at the North London property was a cyanide plant. 
I@ was a failure on account of the black carbonaceous shale jn the ore, 
Flotation was then tried and proved successful, The North London mill was 
the first flotation concentrator in the Alma district, 


The ore treated in the mill has been classified as belonging to the 
London type of gold—quartz veins (see pe 15). In September 1937 about 
90 percent of the ore was extremely hard, owing to its source in the highly 
silicified quartzite-limestone contact. 


Ore 1s brought out of the mine in trains of l-ton cars, It is minus 
6 inches in diameter, since it vassed through 6-inch grizzlies over the 
mine ore pockets. The l-ton mine cars are dumped by hand into the end of 
a 3- by 10-foot trommel equipped with a 2-1/4-inch screen. The oversize 
runs into a 15-ton bin, from which it is let out slowly enough to permit 
waste to be sorted out at the chute. Fifteen to 18 percent of tho ore 
mined is thrown out for waste, The sorted ore runs down the chute into a 
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30-ton bin. The trommel undersize drops into a 100~ton bin. From these 
two bins an aerial tramway 3,300 feet long conveys the ore to the mill. 
The vertical drop from the mine to the mill is about 800 feet, There are 
15 buckets on the line, esch holding 800 pounds. The sorted coarse ore 
is delivered to a 30-ton bin at the mill, from which it is fed by hand to 
a 10— by 16-inch jaw crusher set at 1/2 inch, The crusher is driven at 
275 YePeM@e DY a 30O~horsepower motor, Tramp steel is picked out by the 
crusher man. The crushed ore drops into a 250=—ton mill storage bin. The 
trommel undersize is conveyed by the aerial tramway from the 100~ton bin 
at the mine to a hopper at the mill, The hopper feeds into a vibrating 
screen with 1-1/4-inch holes. The screen oversize drops into the 30-ton 
bin that receives the sorted coarse ore from the mine; the undersize drops 
into the 250—ton mill storage bin, 


An oscillating fceder delivers'the ore from the mill bin to a h- by 
6-foot cylindrical ball mill, which is drivon at 23 repeme by a 100~horse— 
power motor. A sample is out every 20 minutes from the stream of ore 
leaving the feeder; this constitutes the head sample. The ball-mill liners 
are of molychrome steel: a set lasts for 28,000 tons of ore, Manganese~ 
steel liners formerly lasted for 22,000 tons of ore. Grinding is done by 
Linch cast~molychrome steel balls weighing 9 pounds each. The ball load 
is 6,000 pounds, The ball consumption is 54 balls for a 2k-hour run: it 
emounts to 14,5 cents per ton milled, 


The ball mill discharges onto a vibrating screen with ¢/8= by 1/l— 
inch openings, The oversize is conveyed in a short launder to a 3— by 
15-foot drag classifier. The sands from the classifier are returned to the 
ball mill; the circulating load is 200 percent, Pulp density is not measured; 
the recovery on the tables guides correct operation. Xanthates are added 
to the sands from the classifier by a siphon-type reagent feeder, The 
classifier overflow goes to flotation. 


The undersize from the vibrating screen is pumped by a 2=inch centri- 
fugal pump to two Card concentrating tables arranged in parallel. Each 
table is driven at 270 strokes per minute by a 1-1/2-horsepower motor. 

The function of gravity concentration is.to recover the valuable mincrals 
in a relatively coarse form, thus avoiding excessive sliming and relieving 
the flotation machine, The tavles rocover 1/2 to 2/3 of the total gold re- 
covered, Each table makes four. products; A streak of high~grade, which 

is dried in an oven, sacked, and shipped once a month; a concentrate, which 
is delivered directly to the concentrate bins; a middling, which is re~ 
treated on another. Card table; and a tail, which is pumped back to the 
classifier by a 3-inch centrifugal pump. ‘Two products are made by the 
table treating the middings ~ a concentrate, which is delivered to the con- 
centrate bin; and a tail, which is pumped back to the classifier by the 
same pump that handles the tails from the two preceding tables, 


The classifier overflow (minus 60-mesh) 1s pumped by a 2—inch centri-~ 
fugel pump to the first cell of a six-cell flotation machine, Pine oil is 
aided to the classifier overflow by a siphon~-type reagent feeder, The 
total cost of reagents is usually about 7.8 centa per ton of ore. The 
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first four cells of the flotation machine make a concentrate, which is do= 
livered to the concentrate bins, The last two cells make a middling, which 
is pumped with the classifier overflow to the first cell, The tail from 
the flotation machine 1s passed over a pilot table. The concentrate made 
on the table is pumped back to the classifier with the tails from the other 
tables. The tail from the pilot table is automatically sampled and pumped 
to the tailings pond by a 3~inch centrifugal pump. The pond overflows into 
a 6-inch pipe. It is proposed to run the tailings over the hillside above 
the pond(that is behind the dam) during the winter months to permit the 
slide rock and undervrush to hold back the slimes, which cannot be settled 
satisfactorily in the pond during freezing weather. 


All motors in the mill operate on 440-volt, S-phase, 60-cycle current 
and are equipped with multiple V-belt drives, 


Water for milling and for domestic purposes is brought from Mosquito 
Creek to the foot of the mill in a flume, A triplex pump delivers it to 
the mill distribution tanks, 


Only two mill employees live at the property; the others live in Alma 
or Fairplay. When the mill was running three shifts before elimination of 


the night shift on September 15, 1937, 14 men were employed, as shown in 
table 11, 


TABLE 11, — Mill labor, North London mill, catia 1, 1937 


| | Dail | 
Number Occupation Cost 


Ll Mill TOP SMON 64.604 -<6 0 ewes ees $ 6.50 
3 Shift DOSSOScecenaccncvceses 15.00 
3 Ball-mill MONesrecerersvecvece 12.15 
3 Flotation MONecvoeccscsevvece 12.75 
l Tailings—vond MaAn,rccccccecve 425 
1 Tramway operatores.cccocccce 450 
lL PSSAVOL i556 oes kbs os hee eee 5.50 
I Sample boy (helps assayer).. 425 


~ 
Song 
li 
Big 
ON 
Ww 
® 
1 
oO 


A cook, at $50 per month and room and board, is also charged to the 
mill. 


Table 12 is a smelter settlement sheet dated July 23, oe it shows 
the method of payment for a lot of mixed (table and flotation) concentrates: 
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TABLE 12. =~ Smelter settlement sheet 


Quotations of July T4, 1937: . | Silver, 77 cents per ounce, 
Lead, 6 cents per pound, 


Assay 


American Smelting & 
Refining COvcccccces 


Mine CO oeerrserceevece 


Settlement SOOverereece 


vet weight: °86,840 pounds, Dry weight: 78,156 pounds 
Moisture: 10 percent 


Payment per ton -. Deductions per ton 


Gold at $32,31825.....0-,+ |$ 107.05 | Base charge eocsececseces 
Silver, 95 percent, le5e.0. 2,741 Insoluble at 10 cents ... 
Lead, 1.5, 75 percent, 0,90 1,ce | Iron credit at 10 cents... 
Total payments ee.eeseee |$ LllleOl | Total deductions esese.s {f 
Less total deductions .. 3201 
Net payment Seeececscroce $ 108.00 


395075. tons at S106 4 sccscanead views piatcoesedseen use cewweeea o 4, 220,42 
SWI tChIne 5000s avcc canbe teed dine ees Cea eulde else acu 5240 
EFauling at $4.50 per GOW .-6.6W dic 650 0666 LoS Chi S666 SS 46904 040 E OO 195.39 
Royalty at 10 percent CORCH HT Oe PEO C CLE SOF HOLES CCE HEOs EDO LE EOE -409,02 


Net PPOCEEKS  oeccsecece $ 3, 610,61 


The method of payment for a shipment of sacked "high-grade" from the 
tables is shown in table 13, which is a smelter settlement sheet dated 


August 20, 1937: 
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a TABLE 13. ~ Smelter settlement sheet 


Quotations of dsgust 2, 19378 . Silver, TI cents per ounce 
Lead, 6,292 cents per ounce 


insoluble | 1ron | zine 


American Smelting & 
Refining Cos..cccccce 


2 MING 6s s:06016 06% ssa Seuss 


Metallics, .ccoccecccece 
Settlements coscccccese 


Wet weight, 


Wet weights 
Moisture, 1 percent: 
Dry weights 


- Payment per ton - v Deductions per ton 


GOlGsssetscee eee teenies 1, 520,98 

SL Ver ss s4ia eae wwciewweees sates 
Total paymente.csccces 
Less total deductions, 
‘Net PRRs snrenees 


| Base CHAT Zeqervocsccesever $ 6,00 
P INGOLUD 164.6 siwaidicnsaicewcaws el2 
Iron, CTO6Q) bs400255% 046 50% Se 12 

~ Minimum Chare@ecescssece $ 3.00 


32159 tons at: $1; 55143 per Onet et onicecacedones $ 4,900.97 | 
Beare snncecions ce eeu een enone: $ 1443 
Handling sacks at $1 per CONseccresoce 3.e1 


Senin Meare ois e.cieaieics oarnew wieibwnclwatee ens 5.00 : 
Royalty at 10 percent..cceccccccccccee 488.71 510.95 


Net DY OCOGOS oss.666.b.6e se ew me ee ees $4, 390,02 


, Metallurgical data for the month of August 1937 are given in table 
143 
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TABLE 14, ~ Metallurgical data 


Flant: Fairplay Gold Mines, Inc, 
Period covered: Month of August 1937. 


Ore from minOs.ecece 3,440 cars * 
h2zste sorted out.... : 


Cre to mill......e2- 2,900 cars... 7,355 tram bucketse. 2; ise tons (wet) 


Ore Tle dy slits ta aisinewupaesieneiineceeeuul Anas canausaeenes 2 »815. tons 
»oisture a 203 


Gold, ounces 
Dry tons per ton 


OOO O's: be-5' a5 s6w OWS 6 wee tee 2.756.375 0.318 
High-grade streak from tables... 3,965 43,01 

Table and flotation concentrates 267.057 2431 
DG ATANG Sas se aie cus we oe Se Ware ee es 2,485,353 0023 


Ratio of Concentrations... ...sscccccccccevscees 100335 
RECOVOTY oss 6 bare sie see o5ics Sc oneness percenteces At e762 
Operating CIMC 6.6 6<:e Wiese ec aee ee bree Oeeew ees i 


Reagent consumption: 
@eeveveceeneeseeseoeaee 850 DOUNG Sevens icewww aes $135.09 
Pine Olle gecsccecsvece S745 gallons @esoeneeaene F 61,25 


Monthly production data for the North London mine during the first half 
ef 1937 are given in table 15, The total length of development drifts and 
crosscuts driven during the period was 1,461 feet, an average of 243.5 fect 
per month. 


The gross value of the concentrates made during the period, before 
sielting charge, freignt, etc., were deducted, was $170,009.67, or about 


$123.53 per ton, Coneentrates as shipved usually contain about 9 percent 
moisture. : 
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TABLE 15. - Production of North London mine, January 1 to June 30, 1 


Waste from Concentrates 
Month Ore to mill | development made : 
3 (wet tons) | and sorting dry tons 


January eeeeeveeoeeeeeeervrervee © 


February Cone rere rereseessee 164, 929 
MATCH: 0496 00060 s-erseieceesen 309. $26 
WOE scitaineetaneas ésuencc 282.457 
BOS -ccidincccciape vane sited 250.427 
June COROT OEE CEC eCEE Ded OO ECE? 138. 029 
Difference’ in Bin’ ceccecceres - 180, 802 

POLGL. cpinasaatscsseeesse 1, 376.286 


7 » 
16, 76 - 
Total tons broken in mine 2k, 756 - 


Costs 


The distribution of costs at the North London mine and mill for the 
6—month period January 1 to June 30, 1937, is shown in table 16, During 
the period 24,756 tons of ore and waste were broken in the mine, of which 

16,765 tons were milled. 


West London Mine 


In September 1937 the West London Mining & Leasing Co. was subleasing 
from the Fairplay Gold Mines, Inc. It was following a streak of high=grade 
ore in the Middle tunnel, above the North London mine. The crew consisted 
of a lessee and three miners, Shipments of ore were made to the Leadville 
smelter by truck. Royalty was paid directly to The London Mines & Milling 
Co, by agreement with the Fairplay Gold Mines, Inc., since the latter come 
pany was mining ore from property owned by the West London Mining & Lease 
ing Co. 


London Extension Mining Co. 


In September 1937 the London Extension Mining Co. was mining and mill- 
ing the old South London dump under lease from the South Mosquito Mining & 
Milling Co., owners. Operations were begun August 7, 1937. The dump is . 
estimated to contain 178,000 tons, 


_ Grateful acknowledgment is made to J, N. Redman, general manager, 
Harry Bishop, general superintendent, and S. J. Bartula, mill superintend— 
ent, for information on company operations. 
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TADLE 16. ~ Cost distribution, North London mife and mill, 


January 1 to June 30, 1937 


| ost Cost 
Cost per ton | per ton 
broken milled — 


Mines 
Labor CORTESE EHO CHOS OOH OCC EDO OEE OLOLEO? 
Sup~lies COSC CHOSE ROO CHO SCOR OSE EELS 
Machine repairs COCHH HOH LCOSHCELECEC® 
Machine Yentals: 66ss<s id vec e006 ees 


Power COCHSHC LOCH EC OOE CEH ECE LEDS OSELO® 


Fotal MINEscccevcececcscvccccccsesese P 109,989.06 


Kills | 
ODOT o.5:4754 ose 0100 ars ware S W060 ees bie w we 12, one 5 
DUD) Li 6 Sinewweko een arewwweewue ees 54896 of 

Macnine TOPGITS..4.00 0% Sees Sees see's 

Power COSCO THO COCOE CLES OES OECH SOLES E® 


Total mill COHCHOHCHOSC COC OLEH TCOR OOO LEC® 


Overhead: 
Operating: 
Superintendencesessesescevcesses | $ 2,026025 
Compensation insuranc€eececcrees 5,301.92 
HOVAl Tle Ses 6-5-4060 e006 ee bows sus . 1 1021208 
Smelting Chargeeccoccccvcscscccces 95(005f 
Freight and PAULALC <5 vis ec 6-0-0 | 6 yy 
Total operating overheadeececeseos 
General? | 
Office S61 Er 1666 i6 sss se keee we 
Office SXPENSCececerrecccvccvecs 
- Engineering and assayinge ceccees 
Legal and professionalececcesess 
Travel and entertainmenterscrscce 
General TOXE 6666 6 6:606-6 6rd 0b aeons 
Social security and unemployment 
LNSUTANCEecccccccrcccessencses 7 


Total general overhead, secseeees 11,938.08 > Oefl 
TOtE] ssescesibeeulewmiceowswcesenecisel. 271g¢505el2. 19 6.92 $10.23 
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South London Dump 


The dump was mined by a dragline mounted on crawler treads and equip~ 
ped with a 40-foot boom and a l-cubic-yard bucket. From a position on the 
flat top of the dump the dragline excavated the edge of the dump to a depth 
of 20 feet, retreating as excavation proceeded. This would result in re-~ 
moving a horizontal slice 20 feet deep from the top of the dump. The drag- 
line excavated 650 buckets in about 10 hours. The material was dumed into 
trucks. A truck held three or four buckets, considered about a 5—ton load. 
Dump ore is estimated to weigh 1.75 tons per cubic yard. On September 23, 
1937, two trucks hauled 124 loads, averaging 5 tons per load. The trucks 
delivered the dump ore to a bin at the upper end of a screening and sorting 
plant; the truck hanl was a quarter of a mile up a 6—percent grade. 


The work of excavating am hauling is done on contract. The contract— 
or furnishes the dragline and-guarantees 600 tons per day of 12 hours. The 
truck drivers furnish their trucks and are paid 6 cents per ton hauled. 


Sorting Plant 


The sorting plant is a quarter of a mile from the dump; a flow sheet 
of the plen is shown in figure 13. The trucks dump the dump ore on a 6= 
inch grizzly over the top of a 15-ton bin. The grizzly is made of railroad 
rails and slopes at 45°. The oversize is hand-sorted at the lower end of 
the grizzly; about 90 percent of it is thrown into a l-ton mine var and 
dumped for waste. The other 10 percent of the oversize is sléedged through 
the grizzly into the 15-ton bin with the undersize. A nan feeder delivers. 
the ore from the bin to a 16-inch belt conveyor, which reises it up a 20° 
slope 75 feet long to the top of a 400-ton bin. From this bin a pulsating 
feeder delivers the ore to another 16-inch belt conveyor 60 feet long, 
which carries it up a 20° slope to a vibrating screen having l~1/4+inch 
openingse The oversize is delivered to a 40-inch sorting belt 25 feet long. 
Four sorters pick out about 20 percent of the material for ore and throw 
it into chutes which feed a 16-inch conveyor belt. . This belt also receives 
the undersize from the vibrating screen; it conveys the material wo a 20° 
slope 100 feet long to the tramway bin at the shaft of the American mine. 
The mill capacity is less:than the output of. the sorting plant. To adjust 
the difference a cut is taken intermittently from the end of the conveyor 
above the bin by means of a l-ton mine car. The loaded car is trammed 
about 200 feet and dumped on a stock pile. The 80 percent of the screen 
oversize left on the sorting belt is discharged onto a 16~inch belt con- 
veyor that carries it 100 feet up a 20° slope to a horizontal 16-inch con~ 
veyor 50 feet long, which distributes it over: the waste dump. 


Mill 


The sorted ore, representing about 65 percent of the dump material, 
is transported by an aerial tramway to a 100-ton mill. The tramway is 4,400 
feet long; the buckets hold.500 pounds. The mill. was built in 45 days. It 
began operations August 7, 1937. About 135 tons of sorted dump ore is, 
treated per day; the flow sheet is shown in figure 14. -The ore is dumed 
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into a 150-ton bin at the head of the mill, from which it is fed to a _ 
vibrating screen having 7/8-inch openings. The screen oversize is fed to a 
Q- by Winch jaw crusher driven at 250 repeme by a 25-horsepower motor. 

All motors in the mill are 440-volt. The crusher is set at 3/4 inch. ‘The 
crushed ore joins the screen undersize on a 16-inch belt conveyor 60 feet 
longs, which discharges into a 100—ton fine~ore bin. A small pan conveyor 
cuts a continuous sample from the discharge of the belt conveyor; this is 
the head sample. From the fine~ore bin a poidometer feeder weighs the ore 
and delivers it to a short belt conveyor that feeds a 4~1/2- by 6-foot 
cylindrical ball mill. The ball mill uses 4-inch cast-iron balls, which 

are consumed at the rate of about 2 pownds per ton of oree The ball mill 

is equipped with a 10—mesh trommel, the oversize from which passes into a 
duplex multizone drag classifier 4 feet wide by 18 feet 4 inches long. The 
trommel uncersize is divided among three Wilfley tables. The table con- 
centrates are discharged into 2—-ton mine cars to drain; they are later 
shipped to the American Smelting & Refining Co. at Leadville. The table 
rejects are pumped to the classifier by a %inch centrifugal pump. The 
sands from the classifier are returned to the ball mill, closing the circuit. 
“ne classifier overflow is conveyed in a launder to the first cell of an 
%=cell flotation machine. The first: four cells make a concentrate; the re~ 
maining four cells make a middling that is returned*to the third cell, the 
tailings pass through an automatic sampler and then to the tailings pond. 
The flotation concentrates are thickened:in a 20~ by &foot thickener. A 
4~inch diaphragm pump raises the thickened underflow to a 6~ by 3+foot 
Dorrco filter. The filter cake is discharged into the same 2-ton mine cars 
that receive the table concentrates. About 60 percent of the concentrates 
are made on the tables and 4O'percent in the flotation machine; they are of 
a>proximately equal grade. After draining, the mixed concentrates, contain- 
ing 10 to l2 percent moisture, are dumped into trucks for shipment to Lead— 
ville. The concentrates are pipe-sampled in the trucks. The 20— by &-foot 
thickener overflows into a 30-foot settling tank to clear and store the water 
for re-use. The settler overflows into the tailings pond. To date (Septem 
ber 24, 1937) not enough solids have accumulated in the settler to necessitate 
renovale | ; 


The mill recovers about 90 percent of the gold in the ore. The ratio 
of concentration is 18 to 22 : l. 


In September 1937 flotation reagents were used as follows: 


FO08": A resulfidizing agent; 0.10 pound per ton, added to 
the ball-mill feed by a siphon—type feeder. 


Zs 0,15 pound per ton, added by a rotating-bucket type of 
feeder, to the pump box of the 3-inch pump that pumps 
the table rejects to the classifier. 


Z-63 0209 to 0.10 pound per ton, divided between no, 1 
and noe + cells. 
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Acrofloat: O21 pound per ton, distributed among cells. 
Cresylic acids 0.05 pound per ton. 
Pine oils None used. | 


In September 1937 the mill worked three shifts per day. Labor con- 
sisted of 3 operators and 3 helpers, 3 men at the tailings pond, 1 crusher 
man, 1 mechanic, and 1 sample boy, a total of le men per day. 


The aerial tramway worked two shifts per daye Two men were employed 
at each terminal, making a total of eight men per day on the tramway. 


Operations have not continued over a long enough period to permit the 
establishment of definite costs. The following approximate costs have 
been estimated by the management: | 


Per ton 
Excavating and trucking dump ore to Dinececcee or 
Sorting and conveying by aerial tram to mill.. PR -°¢) 
MULTAN sine 6 0:66:00'564-4) ae Saw Se ouweuee eeu swes 1250 
Marke Ci Nis 60-065 ieee bree. s aaa bese ss saw orew scene ° 
Tailings loss (average assay of tailings is 
C.025 ounce of gold per CON) cis cave seeces 230 to 090 


American Mine 


The American mine is on London Mountain at an elevation of a little 
over 12,000 feet. The information on company operations was kindly fur- 
nished by Chas. Vetter, mine superinetndent. 


The ore occurs as quartz veins of the London type (see page 15), The 
wall rock at the American mine is porphyry. 


Surface buildings include a compressor house, shops, office, a bunk 
house, and a boarding house. Water for the camp is obtained from a diamond— 
drill hole on the third level of the mine. <A centrifugal pump on that level 
pumps the water to a tank on the first level, from which another centrifugal 
pump delivers it to a tank on the surface. 


A four-drill compressor drivén by an 80—horsepower motor supplies air 
at a pressure of 110 pounds per square inch to a receiver on the surface. 
A Usinch main air line carries the air to another receiver on the second 
level, Twokinch air lines lead from the latter and are reduced to l-inch 
for the branch lines, 


Power is received at 13,000 volts; it is stepped down to UO volts 
for the motors, 


Underground development includes cxtensive lateral workings reached | 
through a two-compartment vertical shaft which extends to the third level, 
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370 feet below the collar. The hoisting compartment is 1/2 by 1/2 
feet and accommodates a single—deck cage; the hoisting cable is 1 inch in 
diameter. | 


In September 1937 the mine was operated one shift per day by W. A. 
Gllis, Inc., of Denver, Colo. Fifteen men were employed in the mine and 
five on the surface. The work consisted of extending old stopés and ex- 
tracting pillars of ore that had been left by former operators. Close 
sampling was necessarye The ore in the leads from the old stopes was 
about 1 foot wide and was mined by stripping. About 3 feet of waste under 
the ore was first shot out and disposed of; then the ore was broken down. 

Qn account of the variety of conditions under which the ore occurred, drill 
rounds were not standardized. Drilling was done with wet drifters using 
1-1/8-inch hollow round steel, stopers using l-inch hollow hexagon steel, 
or jackhammers using 7/S=inch hollow hexagon steel, whichever was most 
convenient for the particular round. Holes usually were drilled 5 feet 
deep and loaded with two to four sticks of 45—percent-strength gelatin 
dynamite. Each working place yielded 300 to 400 pounds of ore per shift. 
The broken ore was transferred by wheelbarrow to a nearby chute; the average 
distance was about 75 feet. It was then trammed in a l-ton mine car about 
90 feet to the shaft and hoisted. Waste was handled by the same procedure; 
to 50 cars of waste was hoisted per day. 


In September 1937 miners and timbermen received $5.25 per day; helpers, 
$4.50 per daye | 


Alma-Betts Mining Coe 


The Alma-Betts Mining Co. controls through bond and lease a number of 
small properties in Mosquito Gulch about 1 mile southwest of Park City. 
The information that follows was kindly contributed by 0. S. Van Deman, 
president of the company. At the Dauser mine a 400—foot adit intersects 
the Dauser vein, on which about 300 feet of drifting has been done. The 
vein is 2 to 3 feet wide and has been stoped for a height of 50 feet in 
severel places. About a hundred feet of crosscutting has been done. A 
short distance above the Dauser claim are the Susquehanna and Juniata claims. 
These three claims have been mined in a desultory way in the past. The 
ore has been hand~sorted, resulting in a shipping product that assayed about 
0.5 ounce of gold per ton, 12 to 20 ounces of silver per ton, 25 to 30 per- 
cent lead, and 13 percent zinc. . 


In September 1937 the operating company was equipping a 50-ton mill 
to treat ore, from the above claims, from 171 acres of patented ground near~ 
by and from other properties controlled by the company. About 5,000 tons 
of mill ore was broken and awaiting completion of the mill. A 400-pound 
sample, estimated to be representative of the mill heads, assayed as follows: 
Sold, Oo28 ounce per ton; silver, 3.8 ounces per ton; lead, 6.2 percent; 
zinc, 5e7 percent. A mill test was made on this sample on August 14, 1937, 
&g a result of which the flow sheet shown in figure 15 was recommended. A 
Esod recovery of the gold was made. Part of the lead is oxidized and slimes, 
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and since the silver is associated with the lead, some silver as well as 
lead was lost. The zinc appeared to be activated and therefore was not 
successfully depressed when the lead was floated. The iron sulfides carried 
over 10 percent of the total gold. 


Hock Hocking Mine 


The Hock Hocking mine is about a mile southwest: of Park City. For 
some years narrow quartz veins have been mined on the limestone-granite 
contact. The ore contains silver, some native and some with galena and 
sphalerite; gold with pyrite; anda little cerussite. | 


In September 1937 the property was controlled through a bond-and-lease 
agreement by C. F. Dandois, who kindly contributed the informtion on cur- 
rent opcrations. The mine was not being worked at that time, although 
about 15,000 tons of ore had been blocked out on three sides. An additional 
1,000 tons was broken underground. Operations were limited to milling dump 
ore, the plan being to treat ore from the mine when winter weather inter— 
fered with dump operations. ; 


The main dump contained about 7,000 tons, and a smaller and more acces 
sible dump contained 500 tons. On September 11, 1937, a 5O0~ton mill started 
treating 30 tons a day from the small dump. The flow sheet is shown in 
figure 16. The tonnage was soon to be increased to capacity, and then the 
main dump was to be treated, taking the best parts first. The ore from 
the small dump assayed about 0.03 ounce of gold per ton, 9 ounces of silver 
per ton, and a small amount of lead. The ore was shoveled into a l~ton 
mine car at the bottom of the dump. The car was dumped directly into a 
truck on the mine road. The truck haul to the mill bin was a quarter of a 
mile, with a rise of 100 feet in elevation. The truck dumped the ore into 
a 50-ton bin, from which it was discharged onto a 3/4~-inch grizzly. ‘The 
grizzly oversize was fed into a [~ by 9-inch Blake-tyne jaw crusher set at 
3/4 inch. ‘The crushed ore and the grizzly undersize drovped to a 12-inch 
belt conveyor 15 feet long that discharged into a 50-ton fine~ore bin. An 
apron feeder delivered the fine ore from the bin to a W by foot cylin-. 
drical ball mill. <A scraper~tyne reagent feeder fed the flotation reagents 
into the feed box of the ball mill. The following reagents were used: Oecd 
pound of xanthate 301 and 0.15 pound of Aerofloat 31 per ton of ore, plus a 
variable amount. of cresylic acid. The ball mill was equipped with a trommel 
having an 8-mesh screen. ~ The trommel oversize was rejected; it was used 
on the mine road. The under'size was conveyed in a launder to a No. 6 
Wilfley table. The table concentrate was delivered to a concentrate bin 
for shipment. The table tail passed to a 3-foot spiral classifier, the 
sands from which were returned to the ball mill. The classifier overflow 
entered the first cell of a four-cell flotation machine. The product of 
the first cell was a concentrate; it was delivered to. the same bin with the 
table concentrates. The last three cells of the flotation machine made a 
middling product that was returned to the first ene The flotation tails 
flowed into the tailings pond. | | 
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Concentrates were loaded from the bin into trucks which hauled them 
to the smelter of the ‘American Smelting & Refining Co. at Leadville. Assays 
of concentrates made in. September 1937. averaged about 1.2 ounces of gold per 
ton, 150 ounces of silver per tony 20-percent leed, 19 percent zinc: (zinc 
over 10 percent was penalized), 5 percent.insoluble, and 10 to 12 percent 
irons After haulage, treatment.charges, and 10 percent royalty were deducted 
the net amount received was about $115 per ton of concentrates. 


Water for milling flows out of the ain ‘adit of tine mine directly 
into the mill eeotese ‘tank. 


“In September 1937 the mill force consisted of one 2 superintendent, one: 
mechanic, three operators at $4.50, and three helpers at $385. 


Power for the mill was supplied by an 85-horsepower, 3-cylinder Diesel 
engine, which consumed 150 gallons of oil rer 24 hours (three shifts). | 


The total cost of milling was. estimated at $2.50 per ton. 


Newbonnet Mines, Inc, 


In September 1937, Newbonnet Mines, Inc., was driving a 5~ by 7-foot 
prospect adit at Park City, The information on current operations was 
kindly contributed by J, Price Briscoe of Fairplay, under whose direction ~ 
the work was done. The portal of the adit was in blue limestone, and the adit 
was being driven westerly into Loveland Mountain, crosscutting the. sediments 
in their easterly dip, The length of the adit at that time was 1,618 feetel/ 
A small compressor at the portal, driven by a Stutz 8~cylinder gasoline eng- 
ine, suoplied air for drilling at 85 pounds per square inch, A 2-inch.- main © 
air line was used, Work was done on one shift by a crew of four men, con- 
sisting of one compressor man, one machine man, one helper, and one mucker, 
A l3-hole round was drilled in a shift, using a drifting machine mounted on 
a vertical column, Detachable bits were used, Water for drilling was obd- 
tained in the tunnel and used in.a pressure tank, Holes were loaded with 
i5-percent-strength gelatin dynamite. A round required 35 to 60 pounds and 
broke a little over 3 feet. The broken rock was hand~trammed to the dum, 
Track rails were 20-pound: the gage, 18-inch, The tunnel was ventilated by 
an exhaust fan at the portal, using &<inch sheet—iron tubing, . 


Pierce and Siemon Lease 


The property embraced in the Pierce and Siemon lease is on the south 
side of Buckskin Gulch on Loveland Mountain about 3 miles by road west of 
Alma, In September 1937 Fred M, Pierce and John W. Siemon were leasing the 
Union Noe 5, Chicago, Rock Island, and Dodge Union claims from the owners. 
the information on their operations was kindly contributed by Siemon. | 


A main adit was driven into the face of a cliff on Loveland Mountain; | 
‘t followed q vertical vein for 300 feet southwesterly. The adit was about 


, 1938, the length of the adit was 1,780 feet. a 
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5 by 7 feet in section; it was untimbered, excent for seven sets of round 
timber at the portal. From the adit two vertical raises had been driven 
through a flat-dipping contact of schist (below) and quartzite (above). 

The first raise was 100 feet in from the portal; it was up 35 feet. At the 
top of the raise, in the quartzite, was an open stope; it was about 25 feet 
high and extended along the vein for about 40 feet. ‘The width of the stope 
ranged from 18 inches to 4 feet, The ore minerals comprised mainly pyrite 
with some galena and a little chalcopyrite; the sulfides carried about 1 
ounce of gold and 2 to 5 ounces of silver per ton. as 


One miner with hand steel broke about a ton of ore per day. Drill 
steel was 3/4-inch octagon. Four lengths of steel were used; starters were 
1 foot long with a 1~3/8-inch bit; sizes of following bits decreased by 
1/8-inch; finishers were 3 feet long with a l-inch bit. Holes were drilled 
about 20 inches deep. A miner drilled four or five holes in ore per day. 
When it became necessary to drill in the barren quartzite for working width, 
only three holes were drilled per day. Holes in ore were loaded with about 
2-1/2 sticks of 7/8 by Sinch 40—percent-strength gelatin dynamite. The | 
broken ore was shoveled into a chute 25 feet beyond the manway raise and 
loaded into a l-ton car on the main adit. The track was of 16-pound rails. 


The second raise-from the main adit was 211 feet from the portal; it 
was 35 feet high. From the top of the raise an open stope 45 feet high ex- 
tended along the vein for about 50 feet. The ore in this stope was oxidized; 
it was softer, lighter in weight, and somewhat narrower than that in the 
first stope. A miner could drill & to 10 holes 28 inches deep ina day. A 
‘miner broke about. a ton of ore per day... The vein in this stope was 1 to 2 
feet wide; cut samples hecavec ounces of gold per ton. The ore as broken, 
however, assayed 2 to 3 ounces of gold per ton. : | 


Ore broken in the stopes was hand-trammed to the portal, where it was 
shoveled out of the car into a l-ton serial tramway bucket. The bucket was 
suspended from a l-inch track cable which extended from tne portal of the 
main adit to a 25—ton bin on the mine road. The cableway was 600 feet lone, 
the slope 30° in favor of the loads. A Chevrolet motor geared to a con- 

_ verted hand winch moved the bucket along the track cable by means of a 1/2— 
‘inch steel tow rope. fTrucizs were loaded from the bin and hauled the ore 

tc the smelter of the American Smelting & Refining Co. at Leadville. The 
haulage rate was $4.60 per ton. The cableway was also used to pull up sup— 
plies. 3 * | —_ 


The mine worked only one shift. The lessees employed two miners, makin, 
a total crew of four men. 


About 200 tons of ore had been shipped during the year since September 
1936, when operations at the lease began. ‘The usual range of values in the 
ore shipved was: Gold, 1.5 to 2.0 ounces per ton; silver, 2 to 5 ounces per 
ton; lead, 5 to 12 percent. The average gross value of all shipments, ex- 
cept the last, before smelter charges, freight, and royalty (10 percent) wer 
deducted, was $42.00 per ton. The last shipment, a 20~ton lot, had a gross 
phtns of $72.00 per ton. Settlement figures for recent shipments were as 
ollows: 
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Total wet weight eee... tons 218.6 
Total ary weight eeeenee W 20229 
Net value at snelter Trrerrrere rece rr rrr ere eee $ 85137205 


Freight @@eeoseseoveeee $213, 74 


Haulage and sampling. &61.60 
Royalty at 10 percent 706.59 1,782.03 


Net proceeds SCHOSHHCEEHLEH SEH OEE HSOCOHTEELOOH SLE $ 6, 355-62 


ta were in progress to use an air drill in each stope. A stoping 
6nd amoumted jackhammer had been acquired, and a gasoline engine 


w 
=S being lnstalled at the portal to drive a 10— by 10-inch air com 
Fressor, | 


Phillips Mine 


ae Phillip’s mine is on the south side of Buckskin Gulch, about 2 
eiohe Y road west of Alma. Information on the property was kindly fur- 
workeq by Walter Snell, one of the miners. In September 1937 it was being 
ginni ieee & lease agreement by the 2-3-4 Minin; Co. Three men were be— 
ones: 7 drift southeasterly on a nearly vertical vein of lead-ore at a 
ata aha Sray porphyry and quartzite. The vein had been found in an adit 
s1ce of 300 feet from the portal. It was about 3 feet wide and in- 


aire rhe Very rich in zalena, Drilling was done with a drifting 
small compre €d on a vertical column. Air for drilling was stpplied by a 
equipped yi jot driven by a gasoline engine at the portal. The adit was 
& snall mine car and le~pound rails. 
B 
curing the the above work was done a lower adit had been driven 265 fect 
with old Worle er. A 34-foot raise from the end of the adit had connected 


Migs. 
Silver Wave Mine 


2e8 Biles Sx Wave property is on the north side of Buckskin Gulch about 
to Wn. Cassy *'Oad from Alma. In September 1937 the mine was under lease 

Up by a tind <= Co. An old upper adit that had caved in was being opened 
ol2 timer © rnan to enable miners to follow veins that had been exposed by 
7 ie wor’: had progressed 35 feet from the portal. According to 
two miners r Ne timberman, who supplied the information on the property, 

to the Gola, “> “ently had been screening the mine dump. The fines were hauled 
of gold per te Tvl mill at Colorado City. They contained about $10 worth 


Excelsior Mine and Mill 


the } 
Till ig hia: Sior property is on the north side of Bucksxin Gulch. The 
iS a aquarte Off the main road up the gulch 2.6 miles from Alma. The mine 


Bota the ni Of a mile north of the mill on the south slope of Mount Bross. 
Oct eee and the mill were temporarily idle at the time of the visit 
: 337, but Nick Riggio was working the property intermittently 
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with one helper, Louis Julian, who.supplied the information on current 
operations. It was expected that the praperty wovld soon close on account 
of cold weather. Work in the mine consisted of following leads out of an 
old stope on the Paris level ond in driving a drift on that level. Drilling 
was done by hand. The broken ore was hand-trammed 250 feet on the Paris 
level in a 1/2~ton scoop-and car and dumped down a vertical chute 100 feet 
to the level below. It was then trammed'50 féet to an inclined steel chute 
350 feet long, which discharged into a hopper. From there the ore was 
trammed 200 feet to an ore bin at the unver terminal of a two-bucket gravity 
aerial tramway. The tramway conveyed the ore a quarter of a mile to a 75~ton 
bin at the mill. 


' “Phe mill was equipped with irresular sizes of old machinery; all were 
driven from a line shaft by a steam engine, The flow sheet is shown in 
figure 17. The ore is fed by hend from the mill bin to a jaw crusher, from 
which it passes to a rod mill with a 10-mesh screen, The screen oversize 
ls caught in a tub and shoveled back into the rod mill, The screen under 
size passes over a short riffle and then to a Card table, The table tail 
is run out on the dump, The concentrate is shipped by truck to Leadville, 
A shipment of 7 tons of concentrates in August 1937 netted the operators 
$38 per ‘ton. 


Paris Mine and Mill 


Te Paris property is on the north side of Buckskin Gulch; it comprises 
a group of claims, including the Paris No. 2 EB, Little Fannie, Helvetia, and 
Great West. The mill is on the main road 2.6 miles from Alma at an elevation 
of 11,003 feet. The mine is on the south slope of Mout Bross; it is con— 
nected with the mill by an aerial tramway 1,400 feet long. The property 
was visited on October 2, 1937. Fritz Keer was in charge and furnished the 
information on recent operations. Work had stopped September 21, 1937, 
with the expectation of resuming with a crew of 15 or 20 men as soon as 
finances would permite There had previously been a crew of five mens Min-— 
ing was confined to following nearly vertical quartz veins in sedimentary 
formations. There was about 2,000 feet of workings on the Paris level, 
whose main portal was at an elevation of 11,840 feet. A raise 26 feet high 
connected with the Great West workings. The upper terminal of the aerial 
tramway was 100 feet below the main portal of the Paris level. 


& compressor room occupies one end of the mill building. Equipment 
includes a 10~drill compressor, belt-connected to a 150~horsepower motores 
Compressed air had been used to operate four machine drills, a main hoist, 
and three tugger hoists in the mine. 


Ore from the mine is lowered to a 30-ton bin at the mill by means of 
a two- bucket gravity acrial tramway 1,800 feet long; the vertical drop is 
about 700 feet. The last ore milled assayed 0.35 te 0250 ounce of gold per 
ton. About 20 percent of the gold was free; the reget was locked up in the 
sulfides, mainly pyrite. A flow sheet of the mill is shown in figure 18. 
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Ore from the tramway bin passes over a leinch grizzly. The oversize is 

fed to a jaw crusher, and the crushed ore joins the grizzly undersize in 

a 150-ton fine-ore bine A conveyor belt feeds the fine ore either to a 
ball mill in closed circvit with a drag classifier or to a rod mill in closed 
circuit with a spiral classifier. The optional grinding circuit is to pro~ 
vide for treating different types of ores. The classifier overflow is | 
treated with mercury in a Lewis gold extractor. The concentrate product, 
consisting of amalgam and some heavy minerels including gold, is retorted. 
The bullion is shipned to the Denver Mint. The overflow from the gold ex- 
tractor enters the first cell of a four-cell flotation machine. Az] four 
cells make a concentrate, which is stored in a bin for shipment to the 
snelter of the American Smelting & Refining Co. at Leadville. Flotation 
concentrates contain 4 to. 5 ounces of gold per ton and a little silver. 

Tae flotetion tails are discharged into a tailings pond. 


Sonny Boy Claim 


The Sonny Boy claim is at the head of Bucksxin Gulch. In September 
1337, Hiner and a part-time helper were advancing an adit by hand drilling. 
According to Hiner, the adit followed the Iowa vein; it was in about 450 
feet. The sorted ore usually contained about 0.28 ounce of gold, and 1l 
to 40 ounces of silver, per ton. <A small shipment had been made during the 
SUMe Ye 


Sweet Home Mine 


The Sweet Home property is on the north side of Bucxskin Gulch, 4.1. 
=e from Alma, According to the ceretaker the property has been idle 
“nce 1931, High-grade ore from the mine was formerly sacked; milling grade 
Cre has been stored in a dump. 


Lone Jack Molybdenum Co. 


In September 1937 the Lone Jack Molybdenum Co. was conducting explora 
a, kK along the granite ridge and flanks of Mount Democrat af an alti- 
Re of about 13,000 feet. Operations were under the direction of J. N. 
the 4 of Denver, Coloe: J. Price Briscoe of Fairplay kindly contributed 
‘mation that follows: 


#3 
viOn 
: 


renee Carrying molybdenite was traced 1,600 feet along the ridge. 
"8 at about 10 places had disclosed a 20-foot zone of veinlets 
S20veg 9 h inch wide Carrying molybdenite. Over the 20-foot width assays 
6 percent MoS5e Preparations were being made to get unden the 
for exteniaee drive a crosscut. Consideration was being given to a plan 
about | 09 & the Kentucky Belle adit, near the head of Buckskin Gulch, 
’ feet to cut the molybdenite zone. Company operations are about 


Q Y 
“les from the mine of the Climax Molybdenum Co» 
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Alma Syndicate, Inc. 


The mine and mill of Alma Syndicate, Inc., are on the east flank of 
Mount Bross. The elevation of the mill is 11,700 feet; that of the mine, 
12,700 feet. They are connected by an aerial tramway. Acknowledgment is 
made to N. P. Otis, president, and Je L. White, general puperinbendens 
for information on the mine. 


The ore bodies occur in quartzite lenses in limestone that roughly 
parallel the topography. The ore is 4 to 8 feet thick; the overburden, 
1 to 4 feet thick. Gold occurs free in quartz; silver is present mainly 
as argentite. The gangue is principally quartz with some limestone and 
porphyry. Thirty thousand to 50,000 tons of ore have been developed by 
test pits. The estimated value of the ore is $13 per ton, gold contributing 
4O percent and silver 60 peront of the total value. 


_ Mine- 


At the mine there is a combined bunk house and boarding house, and a 
compressor house. A five-drill V—type compressor driven by a 65~hor sepower 
motor supplies air for drilling at'75 pounds per square inch. The air 
from the compressor passes through a 3-inch pipe to a 4 by 12-foot receiver 
A short 2-inch air line is a by a l-inch line to the working places. 


Mining is done on one shift In early October 1937 the ore was being 
blasted down along the strike of two lenses, one about 30 feet above the 
other. From the lower level an untimbered crosscut adit had been driven 
about 100 feet. It will be extended, and raises willbe driven from it into 
which the ore from the upper bench will then be mill—holed. Surface drill- 
ing was done with jackhammers, using 7/%-inch hollow hexagonal steel. Drill 
ing in the adit was done with a drifting machine using l~inch hollow round 
steel. A stoper with l-inch hollow quarter-octagon steel is available for 
raising. Detachable bits are used with the jacxhammer and drifter drills. 
Starting bits are 2-1/4 inches in diameter; following sizes decrease by 1/8 
inch. Water for drilling is hauled from Oe MeaT oy creek; it is used in pres- 
sure tanks. 


In October 1937 surface mining was done .adveneiue the bench in a 
general way up the strike. The width of the bench along the strike was 
divided into several working places. While drilling was in progress in one 
working place, another was being cleaned up. Ten to 20 shallow holes were 
drilled in a shift; they were spaced and pointed to-fit the ground. One or 
two sticks of 4o-percent-strength gelatin dynamite ordinarily were used in 
each hole; they were fired by fuse and cap. The ore and overburden were 
blasted separately when possible. Waste was piled to one side and left. 
Broken ore was thrown or shoveled into 1/2~ton or l~ton mine cars, which 
were brought to the working places over a track of &-pound rails; the gage 
was 18 inches. The ore was hand—trammed a few hundred feet and dumped into 
either a chute that conveyed it directly to a crushing plant or a chute fro: 
which it was retrammed to the crushing plant. There was a l2=inch grizzly 
at the top of each chute, In October 1937 there were 20 men at the mine — 
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Crushing plant 
at aine 


Cyanide 


Two 24- dy 8-foot thickeners in series 


Qerfliow froe 
first tnickener 
ape eanient eoletlens 


Gold tank 
2-inch centrifugal pump 
'6-leaf clarifier 
Vacuvea tank 


Suseerged 2 1/2-inch 
centrifugal peap 


Precipitation tank 
(98 dags) 
¥ 


Precipitate 


y 
malted with flux 


Bullion 


Silees from 
first classifier 


Mand-trammed from surface workings 


Grizziles, '2-inch spaces 
Chutes 
y 
160-ton Bin 


y 
3- by B-foot grizzly, | !/2-inch spaces 


Oversize Under size 


v 
13- by 28-inch jaw crusher 


16-inch belt conveyor, 25 feet long 


200-ton tramway bin 


Aerial tramway, 4,200 feet long, to mill 
Vv 


a bin 
Vibrating feeder 


12-inch Delt conveyor, 16 feet long 


6- oy 4 1/2-foot cylindrical pall mill 


Duplex aultizone drag classifier 


Over f l ow Sands 
2-inch ace puel pump 


Two 20- by "8-foot agitators in series 
(for solution flow, see fig. 29) 


Three spiral classifiers in series 


Washed sands from 
third classifier 


Wilfley taole 


Solids froa Tailings Concentrate 
second thickener 
Sacked 
Diaphraga puap 7] 
Shipped 
6-foot, t-disk filter 


Mie 


Tailings pond 


Figure 19.- Flow sheet of crushing plant and mill, Alma-Syndicate, Inc. (For solution flow, see fig. 20.) 
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1 foreman, 3 machine men, 13 shovelers and trammers, lL blacksmith, 1 cook, 
1 man loading buckets on the aerial tramway. Wages ranged from $4 to $5 


per daye 
Crushing Plant 


A flow sheet of the crushing plant is shown in figure 19, At the 
head of the plant is a 160-ton bin which receives the ore from the mine, 
as previously described, The ore from the bin passes over a 3~ by 8&foot 
grizzly with 1-1/2-inch spaces between the bars. The oversize is fed to a 
1} by 24-inch jaw crusher set at 1-1/2 inches and driven at 350 repeme by 
a 40-horsepower motor. A 16-inch belt conveyor 25 feet long carries the 
crushed ore and the grizzly undersize up a slight grade to a 200—ton loading 
bin at the upper terminal of an aerial tramway. Tne tramway is 4,200 feet 
long; it is equipped with twenty~one 500-—pound buckets that travel at 250 
feet per minute,. The drop is about 1,000 feet. | 


Mill 


The Alma Syndicate mill is a 100-ton sand=—slime cvanide unit; it is 
the only cyanide plant in the district. This type of mill was decided 
won as a result of tests; flotation experiments were not successful. On 
August 13, 1937 it began onerating one shift per day; when visited the 
following October it was operating three shifts and treating 100 tons per 
day. EH. H. Speiser, mill superintendent, kindly contrituted the informa- 
tion on mill operations. ‘the flow sheet is shown in figure 19. The aerial 
tramway transports the crushed ore from the crushing plant to a 125-ton bin 
at the head of the mill. The ore contains about 0.16 ounce of gold and 8 
‘to 10 ounces of silver per ton; it is hard, owing to the quartz. Moisture 
in the heads is about 5 percent. 


& vibrating feeder delivers the ore from the bin to a 12-inch belt con- 
veyor 16 feet long, which carries it uw a 10° slope to a 6~ by 1/2-foot 
eylindrical ball mill driven at 25 r.peme by a 100-horsepower motor. The 
ball load is 9,000 pounds; Winch balls and liners of manganese steel are 
used. The ball consumption is 2.7 pounds per ton of ore. The ball mill 
grinds atout 4 tons of ore per hour to minus 3%2-mesh. ‘The discharge from 
the ball mill enters a duplex multizone drag classifier, the sands from 
which are returned to the ball mill. The circulating load is 500 percent; 
the pulp density of the load is about 2.00. ‘The classifier overflow contains 
4O percent colids; the. density is usually between 1.32 end 1.36. It is 
pumped by a 2-inch centrifugal pump to the first of two 20- by 18-foot agi- 
tators in series. Cyanide is added at No. 1 agitator; the solution strength 
used is 2 pounds of cyanide per ton. Lime is added to maintain the protec- 
tive alkalinity of the solution at 1 povnd per ton. The agitators are 
driven at 150 repeme by individual 15—-horsepower motors. Figure 20 shows 
tze flow of solutions and pulp through the cyanide circuite The total 
tréatrent period is 36 hours. The agitated pulp (250 tons per day) enters 
the first of three spiral classifiers in series. The sands, representing 
50 percent of the solids or 50 tons per day, are washed in the first spiral 
Classifier with 100 tons of mill solution; in the second classifier, with 
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130 tons of barren solution; and in the third classifier, with 30 tons of 
water. The washed sands discharged by the third classifier are treated on 
a Wilfley table; the use of this table is experimental. The table concen- 
trates assay about 30 ounces of silver and about 0.4 ounce of gold per ton; 
they are sacked for shipmente The tails flow to the tailings pond, a 
large basin behind a natural dam that will hold tailings for many yearse 


The overflow from the first spiral classifier amounting to 50 tons of 
solids per day, carries all the slimes that are produced to a alk by & 
foot thickener, tank 1 in figure 20. The underflow is pumped by a dia- 
phragm pump to a second 24e by 8-foot thickener. This thickener also re-- 
ceives the wash solutions from the second and third spiral classifiers. 

The overflow from the second thickener is pumped to the mill-solution tank; 
it amounts to 300 tons of solution per daye The underflow from Noe 2 . 

thickener is pumped by a diaphragm. pump to a 6 foot fouredisk filter. The 
cake is washed with barren solution and discharged into the tallings pond. 

The filtrate is returned to No. 2 thickener, 


The pregnant solution that overflows from Noe 1 thickener flows into 
a gold-solution tank from which a O=inch centrifugal pump delivers it to 
a l6-leaf clarifier; the leaves are 6 by 6 feet. The solution then passes 
into a vacuum tank where it is deaerated by a vacuum pumpe A submerged 
2-1/2<inch centrifugal pump delivers the solution from the vacuum tank to 
@ precipitation tank. Zinc dust, in the amount of Oe} pound per ton of 
ore, is fed into the line between the vacuum tank and the pumpe The pre— 
cipitation tank contains 48 double bags = a muslin bag within a canvas 
bage Bags are periodically removed and washed. The precipitate is melted 
with a suitable flux and the gold bullion cast into bars that are sent to 
the Denver Mint. The fineness of the bullion is about 700 in silver and 
about 17 in gold. The recovery of gold is about 95 percent; of silver, 
about 80 percent. Tails assay 0.9 to lee ounces of silver per ton and a 
trace of golde 


Solution datas 
NaCN to be added to bring solution to 3 pounds 
per ton sino Seieloa5'e's Gh Sareea ease aoe wae wee es POUNCE l, 811 
NaCNn to be aaded daily Peeeovuses evccooees pounds per ton 1.02 
Ca(0H)5 to be added to bring alkalinity 
tol, 5 pounds per TONecnvesccccacceccosccceee pounds 1 ,020 
Ca(OH) 2 to be added GallYecoveccevcevcvese pounds per ton 5.50 


Powers 
Power consumption in horsepower, is estimated as follows: 
Mine > POWEL ec eeecvcercesece &O 
Mill POWED oecseis secs cecesl 30 


Electric power for operations costs a little less than 2 cents per 
kilowatt-hour, 


Most of the water used for milling is ae from a nearby tunnel; 
the remainder is piped from a small spring. 
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Mill heads are sampled by hand at both terminals of the aerial tram | 
waye Concentrates are sampled by hand in the concentrate bine Tailings 
are sampled by hand every half hour at the Wilfley table and at the filter. 
A continuous sample is taken of the barren solution and of the gold solution 
at the clarifier. Other solutions and pulps are sampled once a daye 


Daily mill labor comprises one superintendent, three operators, three 
helpers, one clean=uwp man, and one assayer. Half of the time of one black- 
snith, one carpenter, and one electrician is charged to the mill; the other 
nalf is charged to ’@ mine. 


Barcoe Tunnel 


The Barcoe tunnel was driven into the north end of Sheep Mountain in 
a soutnerly direction, with the object of crosscutting the London fault. 
the portal of the tunnel is about 5 miles southeast of the London mine. 
It is reached from Fairplay via State highway No. & for Oe4 mile, then 
westerly for 7.8 miles up Fourmile Creek. On September 25, 1937, the 
tunnel was about 1,800 feet long. The information on operations was kindly 
contrivuted by Sid Gately, superintendent. 


At the tunnel portal a small, V-type compressor was driven by a portable 
gasoline engine. Air was delivered to a - by 12=foot receiver at 110 
pounds per square inch, A 3inch air line carried the air into the tunnel 
for 1,000 feet, beyond which a 22-inch line was used. At the portal was 
also a blacksmith shop equipped with a drill sharpener. 


Tae tunnel is 5 by 8 feet in section, most of it untimbered. At the 
portal are about 50 sets of timber; there are 14 sets about 1,200 feet in 
the tunnel and 10 to 12 sets at other places. Tunnel sets, where used, are 
of 8— by S inch timbers placed on 5—foot centers; they are usually lagged. 

The work of driving the tunnel was done on two shifts by a crew of 
nine men on contract. The crew comprised two drillers, four muckers, two 
trammers, and one blacksmith. Drilling was done by a drifting machine 
mounted on a horizontal bar. The type of round usually drilled was a 13 
role bottom-cut round, consisting of 1 back hole, 3 breast holes, 3 relief 
anoles, 3 cut holes, and 3 lifters. <All but the lifters were drilled from 
~ne upper position of the bar. Four lengths of conventional steel were 
used: steel for the cut holes was 7 feet long. Starting bits were 2-1/4 
inches in diameter; followers decreased by 1/8 inch. Water for drilling 
was collected near the middle of the tunnel and put into a pressure tank, 
from which it was delivered to the face through a 3/4-inch pipe. About 
50 pounds (125 sticks) of 40-percent-strength dynamite was required for a 
round. Primers were 45-percent-strength gelatin dynamite. JBlectric blast~ 
ing caps in five delays were used; they were fired by an electric blasting 
machine. <A round broke about 4 feet. Steel shoveling sheets were used. 
Tae broken rock was shoveled into 20-cubic-foot end=dump mine cars. A 
foot round broke about 15 cars of rock, which were hauled out singly by a 
tale. The mile brought each empty car back to a turnsheet a short distance 
from tae face, from which point the muckers pushed it to. the face. The 
ror rails were 12-pound; the gage, 24 inches. : 
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The tunnel was ventilated by a centrifugal blower at the portal, 
which exhausted the gases from the face through a 10-inch sheet~iron pipe, 
The blower was driven by a small gasoline engine. 


Carbide lamps were used for lighting. 
“PLACER MINES 


The Alma district includes a considerable acreage of placer ground, 
but the value of the gold produced from placer operations is relatively | 
unimportant compared to that produced from lodes. The most extensive de- — 
posits that have been mined were in the glacial moraines south of Fairplay. 
Several deposits of value have been mined in the glacial till east of Alma. 
Beaver Creek and some of the gulches on the east slope of the Mosquito 
Range have also yielded placer gold. 


Snider Placer 


In October 1937 Ben Snider and F. M. Smith were working a placer de- 
posit known as the Snider placer across the South Platte River from Alma. 
The ground was leased from Cary W. Rhodes, owner. Information on the 
operation was kindly furnished by Smith. 


The upper 12 feet of gravel had been stripped with a power shovel and 
discardede In October 1937 a pit 25 feet deep had been excavated; the 
bottom was on bedrock. Two men, working on bedrock, shoveled from the bank 
into two 12—cubic-foot mine cars. Track was of &pound rails; the gage was 
18-inch, Loaded cars were pulled singly an incline about 200 feet long 
by an old dragline engine equipped with 3/4-inch wire rope. At the top of 
the incline the engine operator dumped the car into a trommel with 13/16- 
inch holes, driven by an old automobile engine. The oversize, after being 
inspected for nuggets, was dumped for waste. The trommel undersize was run 
over an 18-inch Hungarian riffle and then over a 3/4-inch woven-wire screen 
supported on metal lath; the lath was laid on canton flannel. One man 
operated both the hoisting engine and the trommel. 


From 20 to 25 cars of gravel were screened per day. The riffles 
Caught about 3 pounds of concentrate per day. This was panned down to 
about 1-1/4 ounces of gold. ‘The operators estimated the gold content of 
the gravel as mined to be 1 pennyweight per car. : 


Richards Placer 


The Richards placer is on the east bank of the South Platte River 
across from Alma and just south of the Snider placer. In October 1937 it 
was being worked by Jack Richards and C, R. Hustead under a lease agreement 
from Cary W. Rhodes, owner; the royalty was 25 percent. Information on 
operations was kindly given by Richards. The ground embraced in the lease 
had been worked by former operators to a depth of about 35 feet, which was 
only halfway down to bedrock. In October 1937 the bottom 35 feet of gravel 
and 2 to 6 feet of bedrock were being mined. 
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Two shifts were worked, 10 to 12 men on each shift. The labor per 
shift comprised the following: | 


Per day 


shovel operator eecececrerser $ 5,00 

Oiler in pit PHHC CHR STEELS 1200 

trackman pesegesvccssccncer 5,00 ($4.00 at night) 
horse driver ceesccccvsvee 5.00 do. . 
flagman ecececssscersecnces  —5e00 do. 


truck driver for tailings. 5,00 
hoistman secssevccvceneccres 500 


~ 2 «© @ 6 


eo Ff © 5 8 


oiler in trommel house «ee 5,00 
roustabout coccccccervesser 100.00 per month 


ed en oe en ee 


Mining was done by a gasoline shovel on bedrock; it was mounted on 
cravler treads and was equipped with a 3/4-yard dipper. The shovel took 
longitudinal cuts 3 feet deep the full length of the pit and as wide as 
the boom would permit; the pit was two cuts wide and about 300 feet long. 
che excavated gravel and bedrock were loaded into 3-cubic-yard steel coal 
cars. The usual carload was three dipperfuls and averaged 2 cubic yards. 
Track was laid lengthwise through. the center of the pit: 20— and 40-pound 
rails were used and the gage was 3 feet. The shovel sorted out boulders 
and dumped them to one side; they had to be rehandled in making the adjacent 
cut. An average of 110 cars was loaded in a shift; the day shift loaded a 
total of 600 cars during the first 5 days of October 1937. 


Seepage water was pumped from the bottom of the pit by a 2-inch cen- 
trifugal pump which relayed it to a centrally.located Winch pump. the 
latter raised the water over the edge of the pit and into the South Platte. 


When a pit car had been loaded by the shovel it was pulled by a horse 
about 200 feet to the foot of a 20° incline 300 feet long, which led out 
of the west side of the pit. A 50—horsepower hoist at the head of the | 
incline pulled the cars singly out of the pit. They were dumped into a 
flopper and returned to the pit; the horse pulled them back to the shovel. 


The gravel is washed through the hopper into a trommel having a scrub- 
bing chamber 16 feet long followed by 10 feet of screen. Most of the screen 
openings are 1 inch: some are larger. The trommel is driven by a 25-horse- 
rower motor. The oversize is caught in a truck, which dumps it over a waste 
dumps The undersize is delivered to a 3 by 30-foot sluice. The riffles 
in the first 8 feet of the sluice are formed by an old jail door. The bars 
are 2 inches in diameter; they are 4 inches apart both across and length- 
wise of the sluice. The door is laid on cocomatting; under the matting is 
a carpet, About 90 percent of the recovered gold is caught in the first 8 
feet. The next 20 feet of the sluice is equipped with wooden riffles over 
coco matting and carpet. The riffles are 2 inches high and 2 inches apart; 
they slant backward slightly. Mercury is used in all the riffles. The last 
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2 feet of the sluice is a mercury trap formed by 3-inch squares of 1-1/2- 
inch iron bars. About 20 pounds of mercury is used on the sluice, most of 
it in the trap. The loss of mercury is negligible. 


From 100 to 140 ounces of gold were recovered in a week, Average 
recovery was estimated to be 9 ounces per shift. A recent assay of the 
bullion showed the gold to be 833 fine; the button contained 11 percent 
silver. The retort bullion is sold to the Denver Mint through the bank 
at Fairplay. 


Re_& We Coo Placer 
(Known also as Phillips! placer) 


In July 1938 the pit on the ground previously described (see p. 59) 
as the Snider lease was extended southward by R. S. Wilford and A. F. 
Reesman, operating under the name of the R. & W. Coe Information on their 
operations was kindly supplied by Wilford, manager, and by Phillips, mine 
foreman. 


Excavation was done by a leyard Diesel shovel working at the base of 
@ bank 25 to 30 feet high, The shovel loaded the gravel into a 5~1/2-yard 
Dump torle/ and a c»yard truck; a second 2=yard truck was used when digging 
was easye The excavated gravel was hauled about 500 feet up a 6—percent 
grade to a washing plant, <A round trip, including loading and dumping, 
required about 5 minutes, At the washing plant the gravel was dumped 
through a l2-inch grizzly into a hopper. A man with a hose flushed the 
gravel thrgugh the hopper and into a 48-inch by 3 foot trommel, A 25~ 
horsepower, 440-—volt motor drove the trommel at a speed of 11~-1/2 repeme 
The first half of the trommel was provided with l-inch holes; the second 
half, with 1-1/4-inch holes. The trommel oversize passed onto a 24-inch 
belt conveyor 30 feet long, which elevated the material about 10 feet and 
dumped it in a pile. The conveyor was driven at a speed of 125 feet per 
minute by a 5-horsepower motor. A bulldozer, working intermittently, sprea 
the pile of coarse material discharged by the conveyor over a radius of 
about 150 feet. At other times the bulldozer was used to smooth the road- 
way in the pit, | | | | 


The trommel undersize was delivered to a 60-inch sluice 33 feet long 
having a slope of 1 inch per foot. Riffles were made of 1/4-inch steel 
straps 1-1/2 inches high spaced 1-3/4 inches apart. ‘They were set at an 
angle of 45°, sloping downstream, and were welded to side pieces in }foot 
sections. This sluice was followed by another 60-inch sluice 16 feet long, 
on the bottom of which was a carpet covered with 1/2-inch wire screen. 


The first 3 feet of the first sluice was cleaned up every 12 hours; 
the next 6 to 10 feet was cleaned up every 24 hours; the remaining sections 
were cleaned up every 10 dayse The concentrate was shoveled into tubs and 


12) A vehicle with very large front wheels and a hopper snaped body which 


dumps forward. The driver sits at. the rear. It is locally called a 
Neo-devil", | | 
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then put over an inch sluice. The cleaned concentrate was nand—panned 
witn mercury and the amalgam retorted. The resulting bullion was about 
£23 fine. The plant uses 1,200 gallons of water per minute; the pressure 
mead is 40 pounds per square inch. 


In June 1938 the mine worked three S-hour shifts per day. The 
operating (washing) time was 420 hours, or 581/3 percent of the total 
tine. During the month 24,625 cubic yards of gravel was excavated and 
washed, or 586 yards per hour of operation. That yardage yielded 31 cents 
net ver cubic yard, after 25—percent royalty paid to Cary W. Rhodes, owner, 
rad been deducted. The operators received about $26 an ounce from the 
Denver mint for the bullion; $7 an ounce was paid for royalty, leaving $21 
an ounce for costs and profit. 


The labor employed per shift comprised: 


1 shovel operatoresseesee $1,00 per hour 
2 truck drivers cescccees e50 per hour 
2 hopper MEN eecevevecvess 050 per hour 
1 trommel MAN eccoesesece ° 50 per hour 
1 bulldozer operator .... 5efl per day 


In July 1938 two 10-hour shifts were substituted for the three &hour 
snifts previously usede A recent daily expense report is shown in table 
Lie 


The operators hold the opinion that the present equipment should 
sandle 1,000 cubic yards per day. The ground being worked is believed to 
assay 41 cents per cubic yard, indicating a recovery of about 80 percent, 
based upon the above daily report. 


Logue Placers 


In July 1938, C. L. Logue was drift-mining in the placer gravel be- 
tween the Richards lease and the Ro & W. Cow lease. Acknowledgment is 
cade to Logue for information on his operations. Underground workings 
comprised about a mile of drifts. The average value of the gravel mined 
was $4 to $5 per cubic yard; some of the ground is worth as much as $18 
ver cubic yard. Gravel valued at less than $3 per cubic yard is not mined. 


A force of six men was working, two men on each of taree shifts. 
Drifts were advanced by hand—-picking; no powder was used. Some wheelbarrow 
work was done on restricted workings, but most of the gravel excavated was 
loaée@ into a l4-cubic-foot car and trammed about 400 feet to the bottom of 
a slope near the portal of the diggings. From 6 to 8 cars, holding 3 or 
+ cubic yards, were trammed out each shift. A 15—horsepower hoist at the 
rortal pulled the car up a short 17° slope to the pit on the Richards 
leasee The gravel bank above the portal is 50 feet high; it assays 26 
cents per cubic yard, 


4 


196 iby 


Google 


IT. C. 7101 


TABLES 17. ~ Daily expense report, Re & We Co. 


Daily gross PAVTOLLl eecvcscvescccee $ 110,00 


Social security CAXccccveccsecevece 5250 
Manager's salary COCO CECE COOH EHOC®E 6,67 
Foreman! s SALALYVeccrccscccrecssece 6,67 
Gasolinesecvsecccvccvecccccccercscses 24.00 
Cuber rr rT rr Tere ee eee eee —_ 8.00 
Grease COPCOH HOHE LO CERO LESECLESHR EOS 3-00 
Blectric POWET secccccccecsccecrsere 15,00 
Repairs CHOCHHHCC LOSE LCE DEFELELEEALEECEE 20,00 
Compensation insurance@seessccccece 6,00 
Depreciationesceccecccvccevececees 16.00 
Telephone and postage evecceccooee 1,00 
Freight and EXPTESS eepecceovvccece . 2,00 
Miscellaneous WEL CRCUReR eee 10.00 


Truck rental. TERETE RPOOEEE Ree 20 200 
Total cost for day erccccccscceves $ 253-84 


Estimated: 

Net mint receipts @ecveseeeeeseonee $ 400 »00 
Profit (OF Gay 6060 csesevdcceciiens 146,16 
Total cost per hour cccccvcecccece 10.58 
Total cost per yard eeeecnscovveccce ecl 
Number of hours operating cecesesceee 20 
Number of cubic yards washed ecesece 1,290 
Gold per Vardececevessescsvecvsesses $0 33 
Profit per ard eeooeevveneeevn enn eee 8 @ ele 


The gravel was dumped into a bin, from which it was fed to a 3-by 
12~foot trommel with l-inch holes. The trommel undersize passed over a 
10-inch by 8-foot sluice having a slope of 1-1/2 inches per foot. Riffles 
were of 3/4~inch angle iron; they were laid on expanded metal lath which 
rested on a rubber bottom. Operators estimated their net profit at about 
$1 per pennyweight of gold recoverede 


Beaver Creek Placer Corporation 


In October 1937 the Beaver Creek Placer Corporation was operating a 
dragline on Beaver Creek, about a mile north of Fairplay. Information on 
their operations’ was kindly supplied by H. H. Reiber, who was in charge, 
Operations in the fall of 1936 have been described by Gardner and Allsman.+ 


13) Gardner, E. D., and Allsman, Paul T., Power-shovel and Dragline Placer 


Mining: Bureau of Mines Inf, Circ. 7013, 193%, pe lle 
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Te dragline was equipped with a 70~foot boom and a 2=1/2 cubic-yard bucket. 
It worked from the top of the bank, which was being advanced up~stream; 

tee creek had been diverted. ‘The gravel was about 40 feet deep; it was 
excavated to a depth of 31 feet, leaving the bottom 8 to 10 feet of gravel 
on bedrock. The bedrock was red sandstone. Water in the pit was 2 feet 
deep and apparently interfered with proper digging of the bucket. Large 
boulders also interfered. ‘he dragline could dig at the rate of 1,000 

cubic yards per shift but averaged about half that amount, 


The dragline bucket dumped into a hopper on the up-stream end of a 
floating washing plant in the pit. The hopper delivered the gravel to a 
41/2- by 28-1/2-foot trommel. The first part of the trommel had 1/2-inch 
roles, the central part had 3/4-inch holes, and the last part had 1-1/4 
by 3/4-inch slots. On each side of the trommel were eight 2- by 9-foot 
sluices and one W by 28-foot sluice. On the bottoms of the 9-foot sluices 
was a 3/U-inch screen over coco matting. On the 28-foot sluices, T-riffles 
l inch high were used. About &5 percent of the recovered gold was caught 
in the first 6 feet ( our sha on both sides, A tailings stacker about 
% feet long discharged the oversize from the trommel into the area. behind 
the washing plant. A clean-up was made weekly, The usual recovery was 
about 25 ounces of gold from 16 hours of actual operation. 


Taree men constituted the crew ~ one dragline operator at $7 per day 
and two men on the washing plant at $5 per day. 
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